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APPLICATION PROGRAM INTERFACES IN AN OPERATING SYSTEM 



This invention relates generally to computer operating systems, and more 
particularly to application program interfaces for resource limited operating 
systems. 



This application claims the benefit of U.S. Provisional Application No. 
60/078946, filed March 23, 1998, which is hereby incorporated herein by 



A portion of the disclosure of this patent document contains material 
which is subject to copyright protection. The copyright owner has no objection 
to the facsimile reproduction by anyone of the patent document or the patent 
disclosure as it appears in the Patent and Trademark Office patent file or records, 
but otherwise reserves all copyright rights whatsoever. The following notice 
applies to the software and data as described below and in the drawing hereto: 
Copyright © 1998, 1999, Microsoft Corporation, All Rights Reserved. 

BACKGROUND OF THE INVENTION 

The rapid evolution of personal computer technology continues to 
produce personal computers (PCs) that are smaller, cheaper and faster than their 
predecessors. Where computers once occupied entire rooms, they are now small 
enough to fit in the palm of a user's hand, hence the name "Palm-size PCs". In 
addition, PCs are now small enough to be placed in environments outside of the 
home or office, such as an automobile. Further more, the new PCs may be 
embedded in a variety of consumer devices and specialized industrial controllers. 
For the purposes of this application, all of the above-referenced PCs will be 
referred to collectively as "embedded systems." 
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In other environments, the applications running on the embedded system 
may be more specialized. For example, in an AutoPC, the applications may 
comprise applications that interface with an audio system, applications that 
report and use position and navigation information, and applications that monitor 
the condition and state of various other systems present in the automobile. 

In order to accommodate a large number of different application needs, 
operating systems typically provide APIs (Application Programming Interfaces) 
to a wide variety of functionality that is common to many differing applications. 
Any one application generally uses only a small subset of the available APIs. 
Providing a wide variety of APIs frees application developers from having to 
write code that would have to be potentially duplicated in each application. 
However, in the resource limited environment of the embedded system, there is 
typically a much more limited set of APIs available. This is because there is 
generally insufficient persistent and non-persistent memory available to support 
a large number of different APIs. Thus, a developer writing an application for an 
embedded system may find that he or she must develop code that would 
ordinarily be provided by the operating system in a desktop's or other larger 
computer's operating system. 

As a result of the above, there is a need in the art for an operating system 
capable of running in the resource limited environment of an embedded system. 
Such an operating system should be customizable and adaptable to the wide 
variety environments that system designers may choose to place embedded 
systems, allowing developers to include only those components and modules that 
are necessary for a particular environment. In addition, the operating system 
should include APIs to operating system provided components in order prevent 
applications designers from having to duplicate commonly needed code. Finally, 
the operating system should provide APIs for components and modules that meet 
the unique input and output needs of an embedded system. 
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Another aspect of the system is that the handling of "out of memory" 
conditions is customizable by an embedded system designer. This is important 
to systems with limited resources, because out of memory conditions are more 
likely to occur. 

A further aspect of the system is that an API to a position and navigation 
component is provided. This is useful for embedded system environments that 
are mobile, such as automobiles, trucks, and boats. 

The APIs summarized above, and various other APIs, will be described 
in detail in the sections that follow. 

The present invention describes systems, clients, servers, methods, and 
computer-readable media of varying scope. In addition to the aspects and 
advantages of the present invention described in this summary, further aspects 
and advantages of the invention will become apparent by reference to the 
drawings and by reading the detailed description that follows. 
1 5 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a diagram of the hardware and operating environment in 
conjunction with which embodiments of the invention may be practiced; 

FIG. 2 is a diagram illustrating a system-level overview of exemplary 
embodiments of an operating system for a resource limited environment; and 
20 FIG 3 is a diagram further illustrating the relationship of modules, 

components and APIs according to an embodiment of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 
In the following detailed description of exemplary embodiments of the 
invention, reference is made to the accompanying drawings that form apart 
25 hereof, and in which is shown by way of illustration specific exemplary 

embodiments in which the invention may be practiced. These embodiments are 
described in sufficient detail to enable those skilled in the art to practice the 
invention, and it is to be understood that other embodiments may be utilized and 
that logical, mechanical, electrical and other changes may be made without 
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environments where tasks are performed by remote processing devices that are 
linked through a communications network. In a distributed computing 
environment, program modules may be located in both local and remote memory 
storage devices. 

5 The exemplary hardware and operating environment of FIG. 1 for 

implementing the invention includes a general purpose computing device in the 
form of a computer 20, including a processing unit 21, a system memory 22, and 
a system bus 23 that operatively couples various system components including 
the system memory to the processing unit 2 1 . There may be only one or there 
10 may be more than one processing unit 2 1 , such that the processor of computer 20 
comprises a single central-processing unit (CPU), or a plurality of processing 
units, commonly referred to as a parallel processing environment. The computer 
20 may be a conventional computer, a distributed computer, or any other type of 
computer; the invention is not so limited. 
1 5 The system bus 23 may be any of several types of bus structures 

including a memory bus or memory controller, a peripheral bus, and a local bus 
using any of a variety of bus architectures. The system memory may also be 
referred to as simply the memory, and includes read only memory (ROM) 24 and 
random access memory (RAM) 25. A basic input/output system (BIOS) 26, 
20 containing the basic routines that help to transfer information between elements 
within the computer 20, such as during start-up, is stored in ROM 24. In one 
embodiment of the invention, the computer 20 further includes a hard disk drive 

27 for reading from and writing to a hard disk, not shown, a magnetic disk drive 

28 for reading from or writing to a removable magnetic disk 29, and an optical 
25 disk drive 30 for reading from or writing to a removable optical disk 3 1 such as a 

CD ROM or other optical media. In alternative embodiments of the invention, 
the functionality provided by the hard disk drive 27, magnetic disk 29 and 
optical disk drive 30 is emulated using volatile or non-volatile RAM in order to 
conserve power and reduce the size of the system. In these alternative 
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embodiments, the RAM may be fixed in the computer system, or it may be a 
removable RAM device, such as a Compact Flash memory card. 

In an embodiment of the invention, the hard disk dnve 27, magnetic disk 
dnve 28, and optical disk dnve 30 are connected to the system bus 23 by a hard 
disk dnve interface 32, a magnetic disk drive interface 33, and an optical dtsk 
dnve interface 34, respectively. The drives and their associated computer- 
readable media provide nonvolatile storage of computer-readable instructions, 
data structures, program modules and other data for the computer 20 It should 
be appreciated by those skilled in the art that any type of computer-readable 
med,a which can store data that is accessible by a computer, such as magnetic 
cassettes, flash memory cards, digital video disks, Bernou.li cartridges, random 
access memories (RAMs), read only memories (ROMs), and the like, may be 
used in the exemplary operating environment. 

A number of program modules may be stored on the hard disk, magnetic 
d 1S k 29, optica, disk 3 1 , ROM 24, or RAM 25, inc.uding an operating system 35 
one or more application programs 36, other program modules 37, and program 
data 38. A user may enter commands and information into the personal 
computer 20 through input devices such as a keyboard 40 and pointing device 
42. Other input devices (not shown) may include a microphone, joystick, game 
pad, satellite dish, scanner, touch sensit.ve pad, or the like. These and other 
input devices are often connected to the processing unit 21 through a serial port 
interface 46 that is coupled to the system bus, but may be connected by other 
interfaces, such as a parallel port, game port, or a universal serial bus (USB) In 
addition, input to the system may be prov.ded by a microphone to receive audio 



A monitor 47 or other type of display device is also connected to the 
system bus 23 via an interface, such as a video adapter 48. In one embodiment 
of the invention, the mon.tor comprises a Liquid Crystal Display (LCD). In 
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addition to the monitor, computers typically include other peripheral output 
devices (not shown), such as speakers and printers. 

The computer 20 may operate in a networked environment using logical 
connections to one or more remote computers, such as a remote computer 49. 
5 These logical connections are achieved by a communication device coupled to or 
a part of the computer 20; the invention is not limited to a particular type of 
communications device. The remote computer 49 may be another computer, a 
server, a router, a network PC, a client, a peer device or other common network 
node, and typically includes many or all of the elements described above relative 

1 0 to the computer 20, although only a memory storage device 50 has been 

illustrated in FIG. 1. The logical connections depicted in FIG. 1 include a local- 
area network (LAN) 51 and a wide-area network (WAN) 52. Such networking 
environments are commonplace in offices, enterprise-wide computer networks, 
intranets and the Internet. 

1 5 When used in a LAN-networking environment, the computer 20 is 

connected to the local network 51 through a network interface or adapter 53, 
which is one type of communications device. When used in a WAN-networking 
environment, the computer 20 typically includes a modem 54, a type of 
communications device, or any other type of communications device for 

20 establishing communications over the wide area network 52, such as the Internet. 
The modem 54, which may be internal or external, is connected to the system 
bus 23 via the serial port interface 46. In a networked environment, program 
modules depicted relative to the personal computer 20, or portions thereof, may 
be stored in the remote memory storage device. It is appreciated that the 

25 network connections shown are exemplary and other means of and 

communications devices for establishing a communications link between the 
computers may be used. 

The hardware and operating environment in conjunction with which 
embodiments of the invention may be practiced has been described. The 
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computer in conjunction with which embodiments of the invention may be 
practiced may be a conventional computer an hand-held or palm-size computer, 
a computer in an embedded system, a distributed computer, or any other type of 
computer; the invention is not so limited. Such a computer typically includes 
one or more processing units as its processor, and a computer-readable medium 
such as a memory. The computer may also include a communications device 
such as a network adapter or a modem, so that it is able to communicatively 
couple other computers. 

System Level Overview 
A system level overview of the operation of an exemplary embodiment 
of the invention is described by reference to FIGs. 2 and 3. The concepts of the 
invention are described as operating in a multiprocessing, multithreaded 
operating environment on a computer, such as computer 20 in FIG. 1. The 
exemplary operating environment comprises what is known in the art as an 
operating system. In this environment one or more applications, such 
application 226, interface with various modules and components of the operating 
system. In addition, the various modules and components of the operating 
system interface with each other. Finally, the modules, components and 
applications interface with hardware 202 present on the computer through what 
is known in the art as a device driver module, and through an Original 
Equipment Manufacturer (OEM) adaptation layer 208. In one embodiment of 
the invention, there are two types of device drivers, built-in drivers 206 and 
installable drivers 204. The various modules will now be described in further 
detail. 

The core system interface 220 is the module through which applications 
can access the operating system. The core system interface 220 includes 
functions to transfer API calls to the appropriate operating system server process. 

In addition to including or exporting the APIs selected, the core system 
interface 220 includes components to support the following: 
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• Localization 

• Local heap and memory allocation 

• Serial port device driver thunks 

• Telephony API (TAPI) 

5 The shell module 222 manages the user interface and handles such tasks 

as launching software applications. In one embodiment of the invention, the 
operating system provides shell components that enable an embedded system 
designer to develop a customized shell 222 that satisfies the requirements of the 
target platform. Included in these components are: 

10 

• A Control Panel with applets familiar to desktop Windows 
users. The following applets are included: Communications; 
Display; Keyboard; Network; Owner; Password; Power; 
Regional Settings, Remove Programs; Pointing Device ' 
Settings (Stylus); Sounds and Volume. 

• A Notification API that lets an application register its name 
and an event with the system. When the event occurs, the 
kernel will automatically start the named application.' The 
API also allows an application to register a specific date and 
time at which the application should start. 

• Common controls and common dialogs, which are 
designed to provide to the user clear, simple, and 
meaningful information and a means to furnish input to the 
system and applications as needed. 

• A command line processor (that is, a console application) 
that supports a set of standard input and output API calls. 

• Connectivity components (for example, to support remote 
application programming calls) between the development 
workstation and the embedded system target platform. 

In conjunction with a desktop, the shell module 222 also includes a 
desktop and task manager component that can be optionally included or 
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replaced. The task manager component includes the following basic 
functionality: 

• An Active Tasks list of all the currently running, top-level 
applications; 

• A Run button that allows a user to launch a software 
application; 

• A Switch To button that allows a user to switch to an 
application selected in the Active Tasks listbox. 

• An End Task button that allows a user to terminate an 
application selected in the Active Tasks listbox. 

• A Cancel button that allows a user to close the Task-Manaeer 
window. ° 

• Monitors the level of main battery and backup battery power 
(for battery-operated target platforms) and displays an 
appropriate warning dialog box. 



• Monitors system memory usage in the system and sends a 
message to all top-level windows when the available system 
memory drops below a specific threshold. This allows 
applications to respond to the message by reducing their 
memory usage as much as possible. 

The Add-on Technologies module 224 allows an embedded system 
developer to optionally include components such as OLE/COM automation that 
supports development of ActiveX-based applications, an active desktop shell and 
an Internet browser. Other components that can be included are Visual Basic 
run-time and Java script, and a subset of the Microsoft Foundation Classes 
(MFC). A further optional component that can be provided is a handwriting 
recognition engine with associated APIs. In one embodiment of the invention, 
handwriting applications interface with a touch sensitive input device through a 
component providing a software interface to the touch sensitive device. 
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The kernel module 214 represents the base operating system functionality 
that must be present on all platforms. The kernel module includes memory 
management, process management, exception handling, and support for 

5 multitasking and multithreading. 

In one embodiment of the invention, the kernel 214 is designed 
specifically for small, fast, embedded devices. In this embodiment, the kernel 
supports a single 4GB address space (a 2GB virtual address and a 2GB physical 
address range). In an embodiment of the invention, this 4GB address space is 

0 divided into 33 "slots", each of which has a size of 32MB. The kernel protects 
each process by assigning each process to a unique, open slot in memory. The 
invention, however, is not limited to any particular physical or virtual address 
space or slot size, and other sized may be chosen as those of skill in the art will 
recognize. 

5 The kernel 214 protects applications from accessing memory outside of 

their allocated slot by generating an exception. Applications can check for and 
handle such exceptions by using the try and except Windows CE functions. In 
one embodiment of the invention, the system is limited to 32 processes, but the 
number of threads running in a process is limited only by the amount of available 

0 memory. Those of skill in the art will appreciate that other values for the 

maximum number of processes could be chosen. 

The file system module 218 contains the functions that support persistent 

storage on the embedded system target platform. This storage is referred to as 

the "object store" and includes three different ways to store user data: 

5 • The file system. The file system typically supports common file 

manipulation functions, such as functions to Qneate files and 
directories, read and write to files, and retrieve file and directory 
information. 
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• The registry. The system registry is similar to the registries of the 
Windows 95 and Windows NT operating systems. The registry for 
all applications, including the applications bundled in ROM, is stored 
in the object store. 

• The Database API. The operating system, in one embodiment of the 
invention, has its own structured storage to offer an alternative to 
exposing user and application data in files or the registry. For 
example, a database is useful for storing raw data that an application 
will process before displaying to the end-user. Hand-held PC 
applications typically store schedule and contact information in 
databases. 

In one embodiment of the invention, the file system managed by file 
system module 218 is a transactioned system to reduce the possibility that data 
will be lost due to a critical failure, such as loss of power. Additionally, in one 
embodiment of the invention, the file system module 218 implements a scheme 
(transactioned) of "mirroring" to mirror or track file system operations (not 
transactioned). The purpose for this implementation is to be able to restore a file 
system volume in the case that power is lost during a critical sequence of 
operations being performed on the volume. 

In one embodiment of the invention, the operating environment combines 
the Win32 User and GDI (Graphics Device Interface) libraries into a GWES 
(Graphics, Windowing, and Events Subsystem) module 212. The event manager 
and window manager are analogous to Win32 User, and the Win32 GDI is 
replaced with a smaller GDI more suitable to embedded systems. The GWES 
module 212 includes multiplatform GDI components (supporting an associated 
display driver) that support color and grayscale display, palette management, 
TrueType fonts, Raster fonts, cursors, and printer device contexts (DCs). 

The GWES module 212 also supports a window management component 
that provides API functions tailored for the smaller display sizes typical of 
embedded operating systems. 
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The operating environment of various embodiments of the invention is 
event-driven. GWES module includes components to handle events, which in 
one embodiment of the invention are implemented as messages. 

Communications module 216 includes a variety of communications 
component options to support communications hardware. This includes serial, 
parallel, and network (wired and wireless) communications. Communications 
module 216 includes the following selectable communications features: 

• Serial I/O support 

• Networking support including: 

■ NDIS 4.0 for local area networking 

■ PPP and SLIP for serial link and modem networking 

■ Client-side Remote Access Server (RAS) 

■ Internet protocols 

■ Telephony API (TAPI) 

■ PC Card support 

■ Infrared transceiver support 

In one embodiment of the invention, an embedded systems designer must 
develop the OEM adaptation layer 208 to create the platform specific kernel 
module 214. The OEM Adaptation Layer (OAL) module 208 allows an 
embedded system developer to adapt the operating system for a specific target 
platform by creating a thin layer of code that resides between the kernel module 
214 and the target platform hardware 202. The OAL module 208 is specific for 
a particular CPU and target platform. 

The OAL module 208 includes interfaces such as the following: 

• Interrupt service routine (ISR) handlers to support device 
drivers 

• Real-time clock (RTC) 

• Interval timer (used for the scheduler operation) 

In one embodiment of the invention, the RTC and interval timer does not 
need to be adapted because it is provided on the CPU. In this case, these 
interfaces are implemented in the kernel module 214 rather than in the OAL 208. 
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In addition to managing such functions as timing and power, the primary 
purpose of the OAL is to expose the target platform's hardware 202 to the kernel 
module 214. That is, each hardware mterrupt request line (IRQ) is associated 
wth one interrupt service routine (ISR). When interrupts are enab.ed and an 
mterrupt occurs, the kernel calls the reg.stered ISR for that interrupt. 

Buil, in drivers 206 are device drivers that are linked with GWES module 
212 when building the operating system. Examples of such dnvers are the 
not.ficat.on LED dnver or the battery dnver. These drivers are called "built-in 
dev.ce drivers" because they ultimately form part of the same executable .mage 
as the rest of the operat.ng system. Built-in device drivers each have a custom 
interface to the rest of operating system. 

Devtce Manager module 210 is a module that handles installable device 
dnvers. In one embodiment of the invent.on, The Device Manager 2 1 0 performs 
the following tasks: 

• Initiates the loading of a driver at system start up, or when it receives 

taSS^Fo th,Fd T y r Ph6ral h3S bCen attached to Th r 
torget platfomi. For example, when a PC Card is inserted Dev.ce 

Manager 210 w.ll attempt to locate and load a device driver for that 



sSm? fil T tem entrieS With the kemel ™P the 
Stream I/O Interface functions used by applications to the 

implementation of those functions in an installable device driver. 

• Finds the appropriate device driver by obtaming a Plug and Plav ID 
or by .nvok.n g a detection routine to find a driver th/can hlnl me 

• Loads and tracks dnvers by read.ng and writing reg.stry values. 

• Unloads drivers when their devices are no longer needed. For 
example, Dev.ce Manager 2 1 0 will unload a PC Card device driver 
when the card is removed. 

30 In one embodiment of the invention, Installable Device Dnvers 204 exist 

as standalone DLLs (Dynamic L.nk Library) that are managed by the Device 
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Manager 210. Installable device drivers 204 support some types of native 
devices, any peripheral devices that can be connected to the target platform, and 
any special purpose devices that are added to the platform. This covers devices 
such as modems, printers, digital cameras, PC Cards (also known as PCMCIA 
5 cards), and others. 

In one embodiment of the invention, installable device drivers 204 use a 
common interface by which their services are exposed to applications. This 
interface is the Stream I/O Interface. 

A description of the relationships between components, modules and the 
1 0 APIs they expose to applications is presented with reference to FIG. 3. A 
module 30S is a major functional block of an operating environment such as 
operating system 200 of FIG. 2. Module 308 exposes an API 302 to applications 
such as application 226 of FIG. 2 that allows the application to interface and call 
methods or functions implemented by the module 308. 

1 5 Modules may optionally include one or more components 306. 

Components 306 are groups of functions and data that provide capabilities on a 
smaller scale than modules 308. Like a module 308, a component 306 also 
exposes an API 304 that other applications, modules, and components may use 
to call methods or functions implemented by the component 306. 

20 As can be seen from the discussion above, the various embodiments of 

the invention provide advantages over prior systems. One benefit is that the 
operating system is modular. This allows an embedded system designer to 
create an operating environment that is optimized for their unique hardware 
development platform and application. The developer can select varying 

25 combinations of the above-described modules and components for inclusion in 
the operating environment. For example, a developer can build an embedded 
operating system that contains the kernel and a selected set of communications 
but does not provide a graphical user interface. Thus, the invention is not limited 
to any particular combination of modules and components. 
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Handwriting Recognition APIs 

^ a " d -""S-og„, li o„co m p„„e nli sava iI ablei„, h e Add .o n 
Technologies nrodme 224 (FIG. 2). The handwntmg rccog]lillon 
■n-ptements a handwntmg roco^ engme ,„ ^ ^» 
nven„o„, ,he engine reC e ives ,„,.. , , he fcM J 
touch sensitive srrm tu . . «™tes on a 

„„„, . "K interpreted characters are returned lolhe 

apphcatton vta an « ,„ one rf ^ ^ ^ ^ ^ 
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interpreted as English language characters. In alternative embodiments of the 
invention, the characters are interpreted in other languages. 

The handwriting recognition component is particularly useful in 
embedded systems that have a touch sensitive display, but no keyboard. 
Applications that require alphanumeric input can use the characters received 
from the engine as if they had been typed at a keyboard. 

Further details on the APIs used by applications that interface with a 
handwriting recognition engine are presented in the sub-section entitled 
"Detailed Description of a Handwriting Recognition API." 



10 



2. Position and Navigation APIs and Data Structures 

A Position and Navigation component is available in the Add-On 
Technologies module. The Position and Navigation component allows an 
application to interface with a positioning device (also referred to as a 

1 5 positioning and navigation device) such as an Apollo GPS system. Such an 

interface is useful when the embedded system is located in a mobile article such 
as an automobile or truck. In one embodiment of the invention, the embedded 
system is the AutoPC. 

Further details on the APIs for the Position and Navigation module are 

20 found in the sub-section entitled "Detailed Description of a Position and 

Navigation API " Also, further details on data structures used by the Position 
and Navigation Module and related APIs are found in the sub-section entitled 
"Detailed Description of Data Structures for a Position and Navigation System." 

25 3. Speech Related APIs 

The Add-On Technologies module contains several speech-related 
components that expose APIs for application use. These components include a 
text-to-speech component, a voice-to-text component, and a voice command 
component. In general, these components are intended for environments where 
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applications to create and maintain databases as file system objects. 
Applications make calls to various API functions that maintain the database. 
These functions include functions that create new databases, open existing 
database, delete databases, seeks particular records in databases, read records 
from databases and write records to databases. In addition, the Database API 
includes functions that navigate through a list of databases of a given type. 
Further details regarding the Database API are presented in the sub-section 
entitled "Detailed Description of a Database API." 

6. ActiveSync Data Structures 

ActiveSync is a component available in the Add-On Technologies 
module. The ActiveSync component provides a service that allows applications 
to compare two objects to determine if one of the objects needs to be updated in 
order for the objects to be "synchronized", that is, the same. Typically the 
objects are file system objects containing application data. ActiveSync is 
particularly useful when applied to hand-held PCs. This is because the user 
often will update data maintained in a file system object on the hand-held PC, 
and then need to update a file on a desk-top PC so that the two files contain the 
same data. For example, hand-held PCs typically provide an application such as 
a Personal Information Manager that maintains a database of information, 
including telephone numbers. If a user maintains a similar database of telephone 
numbers on both their hand-held PC and their desk-top PC, it is desirable that the 
two telephone directories reflect updates made to either the hand-held PC or 
desk-top PC database. ActiveSync allows a user to accomplish this. 

In one embodiment of the invention, several data structures are employed 
that enable ActiveSync to correctly compare and perform- updates to 
corresponding objects. The first data structure is the CONFINFO data structure. 
This data structure is used to retrieve information about two potentially 
conflicting items. In one embodiment of the invention, an ActiveSync Server 
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Detailed Description of Data Structures for a Synchronization API 
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Chapter 106 
HREPLITEM 

^ PL i TEM stm e is used as a handle to a data object 

n^r^^tt 3 8enenc handle 10 refer <° ^ 

] o Syntax typede{ stract_REPLITEM FAR *HREPLITEM; 

At a Glance Header file: cesync h 

Platforms: H/PC 
Windows CE versions: 2.0 and later 

15 Members HREPLFLD 

Handle to a data object stored by a client. 



HREPLFLD 

20 



I h ! ",™ PLFLD StrUCtUre is used 35 a h ^dle to a folder , 



by a client. a tolder stored 

^ Syntax typedef structREPLFLD FAR * HREPLFLD; 

At a Glance Header file: cesync h 

Platforms: H/PC 
Windows CE versions: 2.0 and later 
30 Members HREPLFLD 

Handle to a folder stored by a client. 



HREPLOBJ 

35 



by aZ L ° BJ StrUCtUrC ^ US£d 35 3 h3nd,e t0 an ob J ect «oied 



Syntax typedef struct_REPLOBJ FAR *HREPLOBJ; 



40 

At a Glance Header file 



Platforms: H/PC 



cesynch 
H/PC 

Windows CE versions: 2.0 and later 
45 Members HREPLITEM 

Handle to an object stored by clients. 
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CONFINFO 

The CONFINFO structure is used to retrieve information about 
two conflicting items. The server presents this information to the 
5 user via a dialog box so the user can choose an option for 

resolving the conflict. 

Syntax typedef struct tagConflnfo { 

UINT cbStruct; 
10 HREPLFLD hFolder; 

HREP LITEM hLocalltem; 
HREPLITEM hRemoteltem; 

char szLocalName[MAX_OBJTYPE_NAME]; 
char szLocaIDesc[512]; 
15 char szRemoteName[MAX_OBJTYPE_NAME]; 

char szRemoteDesc[512]; 
} CONFINFO, *PCONFINFO; 

At a Glance Header file: cesync.h 
20 Platforms: H/PC 

Windows CE versions: 2.0 and later 

Members cbStruct 

Size of this structure. 
25 hFolder 

Handle representing the folder where the objects are 
stored. 
hLocalltem 

Handle representing the local object. 
30 hRemoteltem 

Handle representing the remote object. 
szLocalName 

Name of the local object client would like to show to the 
user. 

35 szLocalDesc 

Description of the local object client would like to show to 
the user. 
szRemoteName 

Name of the remote object client would like to show to the 
user. 
szRemoteDesc 

Description of the remote object client would like to show 
to the user. 
See Also IReplStore::GetConfiictInfo 
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OBJNOTIFY 



10 
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20 



25 
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35 
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At a Glance 



Members 



The OBJNOTIFY structure is used to notify the ActiveSync 
service provider that an object in the Windows CE file system has 
changed or been deleted. 

typedef struct tagObjNotify{ 
UINT cbStruct; 

OBJTYPENAME szOBJTypefMAX OBJTYPE NAME? 
UINT uFlags; 
UINT uPartnerBit; 
CEOID oidObject; 
CEOIDINFO oidlnfo; 
UINT cOidChg; 
UINT cOidDel; 
UINT * p oid 
} OBJNOTIFY, *POBJNOTIFY; 



Header file: 
Platforms: 

Windows CE versions: 



cesync.h 
H/PC 

2.0 and later 



cbStruct 

Input. Size of the structure in bytes. 
SzObjType 

Input, the object type name. 

uFlags 

Input Flags. 
ONFFILE 

the object is a file. 
ONFJDIRECTORY 

the object is a directory. 
ONFDATABASE 

the object is a database. 
ONFRECORD 

the object is a record. 
ONFCHANGED 

set if the file system object is changed 
ONFDELETED 

set if the file system object is deleted 
ONF_CLEAR_CHANGE 

client should clear the change bit for the object 

whose object identifier is pointed at by poid 
ONFCALLBACK 

output. Client asks server to call ObjectNotify two 

seconds later. 
ONFCAL LING BACK 

set if this call is a result of ONF C ALL B ACK 

being set earlier. 
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uPartnerBit 

Input. It is 1 if the desktop currently connected is partner 
#1 , and it is 2 if the desktop is partner #2. 
oidObject 

Input. This is the OID of the file system object, 
representing a file, a database, or a database record 
Oidlnfo 

Input. Stores information about the object (if the object 
has not been deleted). 
cOidChg 

Output. When ONFCHANGED is set, this is the number 
of oid's that should be replicated. Set to 0 if no object 
should be replicated because of this change. 

When both ONF_CHANGED and ONFDELETED are 
not set, this is the number of oid's in the first pan of the 
list for objects that are changed. 
cOidDel 

Output. When ONF_DELETED is set, this is the number 
of deleted oids that should be replicated. Set to 0 if no 
object should be replicated because of this delete. 

When both ONF_CHANGED and ONF_DELETED are 
not set, this is the number of oids in the later part of the 
list for objects that are not changed. 

poid 

Output. Points to an array of oid's that should be marked 
as needs to be replicated first cOidChg elements are for 
the changed objects, the last cOidDel elements are for the 
deleted objects Note that, memory pointed to by this 
pointer is owned by the ActiveSync service provider. It 
will not be freed by replication. 

This structure is passed to the ObjectNotify function to inform the 
provider that an event that changes or deletes an object in the 
Windows CE file system has occurred. The provider should 
return, via this structure, how many replication objects have 
changed or been deleted because of this change or deletion to a 
file system object. 

When ONF CHANGED is set, cOidChg is the number of object 
id's in the list that should be synchronized {cOidDel is not used). 

When ONF DELETED is set, cOidDel is the number of deleted 
object id's in the list that should by synchronized {cOidChg is not 
used). 



See Also ObjectNotify 
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OBJUIDATA 

The OBJUIDATA structure is used by 

IReplStore-GetObjTypeUIData to send UI related data about an 
5 object type to the Store. 

Syntax typedef struct tagObjUIDataj 

UINT ~ cbStruct; 

HICON hlconLarge; 
10 HICON hlconSmall; 

char szNamefM AXPATH] ; 

char szSyncText[MAX_PATH]; 

char szTypeText[80]; 

char szPlTypeText[80]; 
15 } OBJUIDATA, *POBJUIDATA; 

At a Glance Header file: cesync.h 
Platforms: H/PC 
Windows CE versions: 2.0 and later 

Members cbStruct 

The size of this structure. 
hlconLarge 

, e The handle of a large icon used in the list view display of 

25 the H/PC Explorer. 

hlconSmall 

The handle of a small icon used in the list view display of 
the H/PC Explorer. 
szName 

30 Text displayed in the "Name" column of the H/PC 

Explorer. 
szSyncText 

Text displayed in the "Sync Copy In" column of the H/PC 
Explorer. 
35 szTypeText 

Text displayed in the "Type" column of the H/PC 
Explorer. 
szPlTypeText 

Plural form of ^xt displayed in the "Type" column of the 
40 H/PC Explorer. 

See Also IReplStore::GetObjTypeUIData 



SUBSTITUTE SHEET (RULE 26) 



WO 99/49394 PCT/US99/06223 

29 

REPLSETUP 

The REPLSETUP structure is used to initiate the object handler. 

5 Syntax typedef struct tagReplSetup { 

UINT ^ cbStruct; 
BOOL {Read; 
DWORD dwFIags; 
HRESULT hr; 

1 0 TCHAR szObjType[MAX_OBJTYPE_NAME]' 

IReplNotify *pNotify; 

DWORD oid; 

DWORD oidNew; 

IReplStore *pStore; 
15 HREPLFLD hFolder; 

HREPLITEM hltem; 
} REPLSETUP, *PREPLSETUP; 

At a Glance Header file: cesync.h 
20 Platforms: H/PC 

Windows CE versions: 2.0 and later 

Members cbStruct 

Input. Size of this structure. 

25 fRead 

Input. TRUE if setting up for reading (serializing) the 
object. FALSE if setting up for writing (deserializing) the 
object. 
dwFIags 

30 Reserved by replication. 

Hr 

Output. Result of the read/write operation. 
szObjType 

Input. Name of the object type. 
35 pNotify 

Input. Pointer to IReplNotify: :IUnknown interface 

Oid 

Input. Object ID of the object. 
oidNew 

40 Output. Object ID of the new object. This is different 

from the oi d if a new object was created during writine 

pStore 

Input. Exists in desktop only. Points to IReplStore 
interface. This is unused for device side use 
45 hFolder 

Input. Exists in desktop only. Handle of the folder. This 
is unused for device side use. 
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hJtem 

Input or Output. Exists in desktop onlv. Handle of the 
object to be read or written. This is unused for device side 



See Also IReplObjHandler:: Setup 
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STOREINFO 

TheSTOREINFO structure is used to identify an instance of the 



Syntax typedef struct tagStorelnfo { 

UTNT cbStruct; 
UINT upiags; 
TCHAR szProgId[256]; 
TCHAR szStoreDesc[200]; 

uTimerRes; 
UINT cbMaxStoreld; 
UINT cbStoreld; 
LPBYTE lpbStoreld; 
} STOREINFO, *PSTOREINFO; 

25 At a Glance Header file: cesync h 

Platforms: H/PC 
Windows CE versions: 2.0 and later 

Members cbStruct 

30 Size of this structure. 

uFlags 

Output. Combination of the following flags' 
SCFSINGLETHREAD 

35 Set lf the implementation only supports single 

thread operation 

SCFSIMULATEJtTS 

Set if the implementation wants to simulate 

szProgld detection of real-time change/deletes. 



Output. ProgID name of the store object 
szStoreDesc 

user PUt ' DeSCripti0n 0f the store > Wl11 be displayed to the 
uTimerRes 

Input/Output. Resolution of timer in microseconds. 5000 
by default. Applicable only when SCF_SIMULATE RTS 
is set m uFlags. ~ 
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10 



cbMaxStoreld 

Input. Max. size of the store ID that can be stored in 

buffer pointed by IpbStoreld. 
cbStoreld 

Output. Actual size of the store ID stored in buffer 
pointed by IpbStoreld. 
IpbStoreld 

Output pointer to a buffer of anything that uniquely 
identifies the current store instance, for example, a 
schedule file. 



Remarks 



15 



20 



Note that calls to the IReplStore interface methods can come from 
different threads. If the client does not support multi-threading, it 
must set fSingleThreadOnly to FALSE, so the server will serialize 
the calls to the methods and make them all come from the primary 
thread of the application. szStoreDesc can have a value such as 
"Schedule+File" It is displayed to the user whenever the store ID 
indicates a different store, such as a different Schedule+file, has 
been installed. 



See Also IReplStore: .GetStorelnfo 
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DEVINFO 



The DEVINFO structure is used to store information about a 
device. 



30 



35 



45 



typedef struct tagDevInfo { 
DWORD pid; 

char szName[MAX_PATH]; 
char szType[80]; 
char szPath[MAX_PATH] 
} DEVINFO, *PDEVINFO; 



At a Glance Header file: 
Platforms: 



40 Members 



Windows CE versions: 
pid 



Device identifier. 



szName 



Device name. 



szType 



szPath 



Device type. 
Device path. 
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OBJTYPEINFO 

The OBJTYPEINFO structure is used to store information about 
an object type. 

typedef struct tagOBJTypelnfo { 

cbStruct; 
OBJTYPENAMEW szObjType- 
U1NT upia gs; 
10 WCHAR szName[80] 

U^T cObjects; 
UN 1 ? cbAHObj; 
FILETIME ftLastModified 
} OBJTYPEINFO, *POBJTYPEINFO- 



15 



30 



At a Glance Header file: 
Platforms: 



Windows CE versions: 

20 Members cbStruct 

Input. The size of the structure in bytes 
szObjtype 

Input. The object type name. 

uFlags 

~ 5 Reserved. 

szName 

Output. The name of a file system object storing all these 
objects. 
cObjects 

, , ° utput The number of existing objects of this type 
cbAHObj 

Output. The total number of bytes used to store existing 
objects. 
ftLastModified 

Output. The last time any object was modified. 



35 



j 
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Detailed Description of a Synchronization API 
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IRepINotify : IUnknown 



10 



An ActiveSync service manager implements the 
UteplNotify.-Notify interface, which can be used by an 
ActiveSync service provider to notify the ActiveSync service 

pTvE: «r in events takmg p,ace in the Actives ^ c — 



At a Glance 



Header file: 
Platforms: 

Windows CE versions: 



Cesync.h 
H/PC 

2.0 and later 



Methods 



IRepINotify::GetWindow 



Description 



IReplNotify::OnItemCompleted 

IRepINotify: :OnJtemNotify 

IReplNotify::QueryDevice 
IRepINotify::SetStatusText 

IUnknown::AddRef 



IUnknown::QueryInterface 



Obtains a handle to the 
window that must be used as 
a parent for any modal dialog 
or message box that an 
ActiveSync service provider 
wants to display. 
Used internally by the 
ActiveSync service manager. 
An ActiveSync service 
provider should not call this 
explicitly. 

Notifies the ActiveSync 
service manager that an item 
has been created, deleted, or 
modified. 

Used to ask for information 
about a device. 
Sets the text to be displayed 
on the Explorer Window 
status control. 
Increments the reference 
count for an interface on an 
object. It should be called for 
every new copy of a pointer 
to an interface on a specified 
object. 

Returns a pointer to a 
specified interface on an 
object to which a client 
currently holds an interface 
pointer. This method must 
call IUnknown: :AddRef on 
the pointer it returns. 
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IUnknown "Release 



Decrements the reference 
count for the calling interface 
on an object. If the reference 
count on the object fails to 0, 
the object is freed from 
memory. 



Remarks 
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The IReplNotify : IUnknown interface is implemented and 
exposed by the ActiveSync service manager. If the store is 
capable of detecting changes and deletions to the objects as they 
occur, an ActiveSync service provider should use the interface to 
notify the ActiveSync service manager of these changes and 
deletions. This is more efficient than enumerating the changes 
and comparing time stamps. 



IReplNotify::GetWindow 



Syntax 



At a Glance 



The IReplNotify::Get Window method obtains a handle to the 
window that must be used as a parent for any modal dialog or 
message box that an ActiveSync service provider wants to 
display. 

HRESULT GetWindow( 
UINT uFlags 

); 



Header file: 
Platforms: 

Windows CE versions: 



Cesync.h 
H/PC 

2.0 and later 



Parameters u Flags 



See Also 



Reserved; always 0. 
IReplNotify 



IReplNotify::OnItemCompleted 



Syntax 



The IReplNotify: :OnltemCompleted method is used internally by 
the ActiveSync service manager. An ActiveSync service provider 
should never call this method explicitly, 

HRESULT OnObjectCompleted( 
PREPLSETUP pSetup 

); 
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At a Glance Header file: Ces nc . 

Platforms: H/PC 

Windows CE versions: 2 .0 and later 
Parameters pSetup 

Pointer to a REPLSETUP structure. 
See Also IReplNotify 

IReplNotify::OnItemNotify 

Syntax HRESULT OnJtemNotify( 

UINT uCode, 
LPSTR IpszProgld, 
LPSTR IpszObjType 
HREPLITEM hltem, 
ULONG ulFlags 

); 



At a Glance Header file: 
Platforms: 



Cesync.h 
, H/PC 
Windows CE versions: 2.0 and later 



Parameters uCode 



^S^ 8 Wha,haPPened - P0SS ' bteVate 
RNCCREATED 

Object was created 
RNC_MODIFIED 

Object was modified 
RNCDELETED 

Object was deleted 
RNCSHUTDOWN 

The store has been shut down. Windows CE 
IpszProgld 5 Sh ° Uld Unl ° ad the modu,e inunediately. 

; „ L .^ ro g rammalic identifier of the store 

IpszObjType 

Name of the object type 

hltem 

Handle of the concerned item 

ulFlags 

Reserved. 
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If the store is capable of detecting changes and deletions as they 
occur, an ActiveSync service provider should call the 
IReplNotify::OnItemNotify method immediately after any 
changes or deletions are detected. 



See Also IReplNotify 



10 



IReplNotify: rQueryDevice 



15 



Syntax 



The IReplNotify: :QueryDevice method is used to ask for 
information about a device. 

void QueryDevice( 
UINT uCode, 
LPVOID *ppvData 

); 



At a Glance 



20 



Header file: 
Platforms: 

Windows CE versions: 



Cesync.h 
H/PC 

2.0 and later 



25 



30 



35 



40 



45 



Parameters uCode 

Input parameter. Possible values include the following* 

QDC__SEL_DEVICE 

Requests information for the selected device. In 
this case, *ppvData points to the DEVINFO 
structure containing the information for the device. 

QDC_CON_DEVICE 

Requests information for the connected device. In 
this case, *ppvData points to the DEVINFO 
structure containing the information for the device. 

QDC_SELJ)EVICE_KEY 

Gets a registry key that can be used to store 
selected device-specific settings. In this case, 
*ppvData points to HKEY. The caller must close 
the registry key when its usage is over. 

QDC_CON_DEVICE_KEY 

Gets a registry key that can be used to store 
connected device-specific settings. In this case, 
*ppvData points to HKEY. The caller must close 
the registry key when its usage is over. 

ppvData 

Output parameter. Depending on uCode, this can point 
either to a DEVINFO structure or HKEY. 
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ttepJNotifyrrSetStatusT. 



ext 



Syntax 



HRESULTSetStatusText( 
); 



io 



At a Glance Header file: 
Platforms: 



15 



20 



Parameters 
Remarks 

See Also 



Windows CE versions: 
IpszText 



Cesync.h 
H/PC 

2.0 and later 



Pointer to a status text 

Status 
boxes 

intervention 
IReplNotify 



string. 



8 XCS f ° r Info nnation that requires user 



25 



IRepIObjHandier : IUnknown 



30 At a Glance 



i object. 

Header file: 
Platforms: 

Windows CE versions: 



i and deserialization 



Cesync.h 
H/PC 

2.0 and later 



Methods 



rRe P IO SndSeleteO^ 
IReplObjHandlen.-GetPacket 



IReplObjHandler::Reset 



_Descrigtion___~ 
^^™^heAc"tiveSync " 

service provider that an object 
should be deleted. 

ActiveSync service provider 

implements this method to 

deserialize an object into one 

or more packets. These 

packets are sent between the 

Windows CE-based device 

and the desktop computer by 

the ActiveSync service 
provider. 

Resets the ActiveSync service 
^Sagersp all the resold 
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Remarks 



IRep]ObjHandler::SetPacket 



IRep lObj Handler : : S etup 



rUnknown::AddRef 



njnknown::QueryInterface 



FUnknown:: Release 



that the ActiveSync service 
provider used during the 
serialization or deserialization 
are freed 

ActiveSync service provider 
implements this method to 
serialize one or more packets 
into an object. These packets 
are guaranteed to be in the 
same order as when they are 
sent. 

Sets up the ActiveSync 
service provider so it is ready 
to serialize or deserialize an 
object. 

Increments the reference 
count for an interface on an 
object. It should be called for 
every new copy of a pointer 
to an interface on a specified 
object. 

Returns a pointer to a 
specified interface on an 
object to which a client 
currently holds an interface 
pointer. This method must 
call IUnknown::AddRef on 
the pointer it returns. 
Decrements the reference 
count for the calling interface 
on an object. If the reference 
count on the object falls to 0, 
the object is freed from 
memory. 



10 



The IReplObjHandler : IUnknown interface encapsulates all 
functions needed to serialize or deserialize the objects. Any 
object can be deserialized into one or more data packets of any 
size. An ActiveSync service provider determines the number of 
packets and their sizes. These packets are exchanged between the 
Windows CE-based device and the desktop computer. The 
receiver of these packets is guaranteed to receive them in the 
exact same order as they are sent and the receiver can then 
serialize these packets back into an object. 
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IReplObjHandlen.DeleteObj 

^^^^^^ 



Syntax 



HRESULTDeleteObj( 

PREPLSETUP^/, 



); 



10 



15 



At a Glance Header file- n 

Platforms: ^ nch 
WmdowsCE versions: 2.0 and later 
Parameters Setup 

Pointer to a REPLSETUP structure. 
Return Values NOERROR 

The operation was successful. 

^SSSS^^ ™ ^ whenever the 
deleted. Note th7sl7!Z n ** m ° bject needs to be 

this method. l^Zst ™ bef ° re «» aft - 

object specified in CSS^ * 

See Also IReplObjHandler 



20 Remarks 



30 



IRepIObjHandler::GetPacket 



35 



Syntax 



40 



more racket* tw -? aese ™hze an object into one or 

based device and the d es kton r ? b f Wen the Window * CE- 
provider. ^ COm P u,er b r the Act.veSync serv.ce 

HRESULT GetPacket( 
LPBYTE VppbData, 
DWORD *pcbData 
DWORD cbRecommend 



45 



At a Glance Header file: 
Platforms: 



Cesync.h 
H/PC 



Windows CE versions: 2.0 and later 
Parameters IppbData 

Pointer to a pointer of the outgoing packet. 
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pcbData 

Pointer to a DWORD for the packet size. 
cbRecommend 

Recommended maximum size of the packet. 
Return Values NOERROR 

The operation successfully created one packet 
RERRBADOBJECT 



10 



15 



The operation failed to create one object. If the receiver 
does receive some of the earlier packets, they should be 
discarded. 
RWRN_LAST_PACKET 

A packet was successfully created, and it is the last one for 
the object. 

Remarks During a deserialization of an object, the Acti veSync service 
manager calls the IreplObjHandlen.GetPacket method 
continuously until RWRN_LAST_OBJECT or an error value is 
returned. The ActiveSync service provider determines how many 
packets are to be sent and the sizes of each packet. For efficiency 
a packet size is recommended to be less than 8,000 bytes in size. 

Allocation and deallocation of memory for the packet is the 
responsibility of the ActiveSync service provider. An ActiveSync 
service provider sets IppbData to that pointer and sets pcbData 
with the packet size. Typically, an ActiveSync service provider 
allocates a piece of memory of a known size in 
IReplObjHandler::Setup and frees it in IReplObjHandler::Reset. 

30 See Also IReplObjHandler::SetPacket 



20 



25 



IReplObjHandler::Reset 



35 



The IReplObjHandler::Reset method prompts the ActiveSync 
service provider to reset or free any resources used during the 
serialization or deserialization of an object. 

Syntax HRESULT Reset( 

40 PREPLSETUP p Set up 

); 

At a Glance Header file: Cesync.h 

Platforms: H/PC 

45 Windows CE versions: 2.0 and later 

Parameters pSetup 

Pointer to a REPLSETUP structure. 
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Return Values NOERROR 

The operation was successful. 

Remarks ^V****^^^^^^ 
See Also IReplObj Handler: .Setup 

IRepIObjHandler: :SetPacket 



25 



lmp,ements Setpacket * 

guaranteed to b^^™ ™ ° b £ Ct ^ Packets are 
■ same order as when they are sent. 

15 Syntax HRESULT SetPacket( 

LPBYTE IbpData 
DWORD cbData ' 

); 

20 At a Glance Header file- 
Platforms: ' ^ Ch 
Windows CE versions: 2.0 and later 
Parameters IpbData 

c^/ 0,mert0themCOmin SP a ^t. 
Stores the packet size. 
Return Values NOERROR 

RERR S^ P PaC Al WaS SUCCeSSfUUy USed 10 Penalize the object. 

35 Remarks a~ 

be rece.ved in the m gmesd t0 

40 See Also IRcplObjHandler::GetPacket 



30 



4 _ IRepIObjHandIer::Setup 
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Syntax 



At a Glance 



HRESULT Setup ( 
PREPLSETUP pSetup 

); 

Header file: 
Platforms: 

Windows CE versions: 



Cesync.h 
H/PC 

2.0 and later 



10 



Parameters pSetup 



Pointer to a REPLSETUP structure, which contains 
information about the object to be serialized or 
deserialized. 



15 



Remarks 



The !ReplObjHandler::Setup method is called once per object. 
Necessary data is stored in the passed REPLSETUP structure. 



See Also 



REPLSETUP 



20 IRepIStore : IUnknown 



The IRepIStore : njnknown interface implements all required 
functions related to the store. 



25 At a Glance 



Header file: 
Platforms: 

Windows CE versions: 



Cesync.h 
H/PC 

2.0 and later 



IRepIStore Methods 



IRepIStore: : ActivateDialog 



IRepIStore: :BytesToObject 



IReplStore::CompareItem 



IRepIStore: :CompareStoreIDs 



IReplStore::CopyObject 



Description 



Activates an ActiveSync 
service provider-specific 
dialog box. 

Converts an array of bytes to 
a HREPLOBJ, which can be 
either a HREPLITEM or 
HREPLFLD, when loading. 
Compares the specified 
handles using entry 
identifiers, such as file names 
or record numbers. 
Compares two store 
identifiers to determine of 
they are equal. 
Copies one HREPLOBJ, 
which can be either a 
HREPLITEM or 
HREPLFLD, over to another. 
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IReplStore::FindFirstItem 

IReplStore:FindItemClose 
IRepIStore::FindNextItem 

IRepIStore::FreeObject 

IReplStore-GetConHictlnfo 

IReplStore::GetFolderInfo 

IRepIStore::GetObjTypeUIData 

IReplStore.GetStorelnfo 

IRepIStore::Initialize 

IReplStore::IsFolderChanged 

IRepIStore::IsItemChanged 
IReplStore::IsItemRepiicated 

IReplStore::IsValidObject 
IReplStore::ObjectToBytes 

IReplStore::RemoveDuplicates 
IReplStore::ReportStatus 



Returns a new HREPLITEM 

of the first object in the given 

folder, if there's any. 

Completes the Find operation 

in the given folder. 

Returns a new HREPLITEM 

of the next object in the given 

folder, if there's any. 

Frees the specified 

HREPLOBJ handle. 

Gets information about two 

conflicting objects. 

Returns a HREPLFLD for 

folder, given the object type 

name. Also returns a pointer 
to the IReplObjHandler of the 
given object type. 
Sends user interface (Un- 
related data about an object 
type to the ActiveSync 
service manager. 
Gets information about the 
current store instance. 
Initializes the ActiveSync 
service provider. 
Determines if any object in a 
specified folder has been 
changed since the method was 
last called. 

Determines if the item has 
changed. 

Determines if the item should 
be replicated using 
ActiveSync service provider- 
defined rules. 
Determines if the specified 
handles are valid. 
Converts the HREPLOBJ, 
which can be either a 
HREPLITEM or 
HREPLFLD, to an array of 
bytes when saving. 
Finds and removes duplicated 
objects from the store. 
ActiveSync service manager 
is reporting to the store about 
the status of the 
synchronization. 
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IReplStore::UpdateItem 



njnknown::AddRef 



IUnkno wn : : Querylnterface 



IUnkno\vn::Release 



Updates the object's time 
stamp, change number, and 
other information that is 
stored in the specified handle. 
Increments the reference 
count for an interface on an 
object. It should be called for 
every new copy of a pointer 
to an interface on a specified 
object. 

Returns a pointer to a 
specified interface on an 
object to which a client 
currently holds an interface 
pointer. This method must 
call IUnknown::AddRef on 
the pointer it returns. 
Decrements the reference 
count for the calling interface 
on an object. If the reference 
count on the object falls to 0, 
the object is freed from 
memory, 



Remarks 



The IReplStore : lUnknown interface encapsulates all functions 
needed to access the objects in the store. A handle of type 
HREPLITEM identifies each object in the store. 



IReplStore::ActivateDia!og 



10 



The IReplStore: :ActivateDialog method activates an ActiveSync 
service provider-specific dialog box. 



Syntax HRESULT ActivateDialog( 

HINT uDlg, 
15 HWND hwndParent, 

HREPLFLD hFolder, 
IEnumReplItem * penwn - 

); 

20 At a Glance Header file: Cesync.h 

Platforms: H/PC 

Windows CE versions: 2.0 and later 

Parameters uDlg 
25 Identifies the dialog box to be activated. 
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20 



46 

hwndParent 

Handle to the window that should be used as parent for the 
dialog box. 
hFolder 

Handle to a folder. 

penwn 

Pointer to an enumerator of HREPLITEM for objects 
stored in the folder. 

Return Values NOERROR 

User selected OK to save the changes made 
RERR_CAN CEL 

User selected CANCEL to ignore the changes made. 

RERR SHUT DOWN 

User selected OK to save the changes made. The 
ActiveSync service manager must be closed now because 
of these changes. 

RERRUNLOAD 

User selected OK to save the changes made. Replication 
modules must be unloaded so the change can take effect 

ENOTIMPL 

The requested dialog box is not implemented. 



Remarks 



25 



30 



The IReplStore::ActivateDialog method is used to activate dialog 
boxes options for each object type. ReplDialogs contains the list 
or dialog boxes that can be activated. An ActiveSync service 
provider can return E NOTIMPL if it does not implement a 
particular dialog box. An enumerator of the HREPLITEM 
contained in the specified folder is passed in. The ActiveSync 
service provider should use this enumerator to enumerate all 
items in the folder. 



35 



See Also IReplStore 



IReplStore::BytesToObject 



40 



Svntax 



45 



At a Glance 



The IReplStore: :BytesToObject method converts an array of 
bytes to an HREPLOBJ, which can be HREPLITEM or 
HREPLFLD, when loading. 

HREPLOBJ BytesToObject( 
LPBYTE Ipb, 
UTNT cb 

); 

Header file: Cesync.h 

Platforms: H/PC 

Windows CE versions: 2.0 and later 
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Parameters Ibp 

Pointer to a buffer where the array of bytes should be 
stored. This parameter can be NULL 

5 cb 

Size of the buffer. 

Remarks The IReplStore::BytesToObject method is used to convert a series 
of bytes into an item or folder handle. BytesToObject returns the 
1 0 new handle. 



See Also IReplStore::ObjectToBytes 



1 5 IReplStore::CompareItem 

The IReplStore::CompareItem method compares the specified 
handles using entry identifiers, such as file names or record 
numbers. 

20 

Syntax int CompareItem( 

HREPLITEM hlteml, 
HREPLITEM hhem2 

); 

25 

At a Glance Header file: Cesync.h 

Platforms: H/PC 

Windows CE versions: 2.0 and later 

30 Parameters hlteml 

Handle to the first object. The ActiveSync service 
manager guarantees this handle is one of those returned by 
FindFirstltem or FindNextltem. 

hltem2 

35 Handle to the second object. The ActiveSync service 

manager guarantees this handle is one of those returned by 
FindFirstltem or FindNextltem. 

Return Values 0 

40 These two handles represent the same object. 

The first object is bigger than the second object. 



45 



The first object is smaller than the second.object. 
See Also HREPLITEM, IReplStore::IsItemChanged 
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10 



15 



20 



25 



IRepIStore::CompareStoreIDs 

The IReplStore::CompareStoreIDs method compares two store 
identifiers to determine if they are equal. 

Syntax HRESULT CompareStoreIDs( 

LPBYTE IpblDJ, 
UINT cblDJ, 
LPBYTE lpbID2, 
UINT cbID2 

); 

At a Glance Header file: 
Platforms: 



Parameters 



Windows CE versions: 
IbpIDl 



Cesync.h 
H/PC 
2.0 and later 



cblDl 



IpblDl 



cbID2 



Pointer to the first store identifier. 
Size of the first store identifier. 
Pointer to the second store identifier. 
Size of the second store identifier. 



30 



35 



Return Values 0 
1 

-1 



Remarks 



These store identifiers represent the same store. 
The first store is bigger than the second store. 
The first store is smaller than the second store. 



Replication calls the IReplStore::CompareStoreIDs method 
whenever it needs to know if the current store is different than the 
one it last replicated with. The store identifiers passed are always 
obtained from the STOREINFO structure set by the 
IReplStore::GetStoreInfo method. 



40 See Also IReplStore::GetStoreInfo, STOREINFO 



45 



IReplStore::CopyObject 



The IReplStore::CopyObject method copies one HREPLOBJ, 
which can be either a HREPLITEM or HREPLFLD, over to 
another. 
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Syntax BOOL CopyObject( 

HREPLOBJ hObjSrc, 
HREPLOBJ hObjDst 

); 

At a Glance Header file: 
Platforms: 

Windows CE versions: 



Cesync.h 
H/PC 

2.0 and later 



1 0 Parameters 



hObjSrc 

Handle to the source. 
hObjDst 

Handle to the destination. 



1 5 Return Values TRUE 



20 



Remarks 



25 



30 



The operation was successful 

FALSE 

The operation failed. A possible reason is that the two 
handles are of different types or of different sizes. 

The IReplStore::CopyObject method is used to copy the contents 
of a specified handle to another. Any resource allocated in the 
source must be freed before they are overwritten, and any 
resource in the destination should be reset so it is not freed after 
the assignment to the source. CopyObject is always called when 
the ActiveSync service manager detects that an object has been 
modified since the last replication and its contents must therefore 
be updated from the modified handle returned by the ActiveSync 
service provider from FindNextltem or FindNextltem. 



See Also IReplStore 



35 IReplStore::FindFirstItem 

The IReplStore::FindFirstItem method returns a new handle to the 
first object in a specified folder, if there is any. 

40 Syntax HRESULT FindFirstItem( 

HREPLFLD hFolder, 
HREPLITEM *phltem, 
BOOL *pfExist 

); 

45 

At a Glance Header file: 
Platforms: 

Windows CE versions: 



Cesync.h 
H/PC 

2.0 and later 
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Parameters hFolder 

Handler to a folder. 

phltem 

Output pointer to a handle of the first object in the folder 

3 pJExist 

Output pointer to a Boolean value that is set to TRUE if 
there is an object in the folder. 

Return Values E_FAIL 

1 0 There are problems with the enumeration. Replication 

should ignore the folder. 
NOERROR 



15 



20 



25 



30 



A new HREPLITEM was created for the first object in the 
tolder and its pointer has been returned. 

Remarks The IReplStore: :FindFirstItem method works together with 
FindNextltem and FindltemClose to enumerate all items in a 
specified folder. FindFirstltem and FindNextltem are the only 

A.IHRPm IS* 0 " 5 lhat C3n Create ^PLITEM for the items. 
All HREPLITEM structures passed by the ActiveSync service 
manager are guaranteed to be originally created from these two 
methods. It 1S possible that, before FindltemClose is called a 
different thread calls methods like DeleteObject that write to the 
store. Therefore, it is important for the ActiveSvnc service 
pro vider to have some sort of thread synchronization between this 
method and the methods that write to the store. A typical 
ActiveSync service provider would use critical section to make 
sure that, during the time between calls to FindFirstltem and 
MndltemClose, no write to the store is permitted. 

See Also HREPLITEM, IReplStore::FindItemClose, 
IReplStore: : FindNextltem 



35 



40 



IRepIStore::FindItemClose 



The IReplStore: :FindItemClose method completes the folder 
enumeration. 



Syntax HRESULTFindItemClose( 
HREPLFLD hFolder 

); 

45 At a Glance Header file: Cesync.h 

Platforms: H/PC 

Windows CE versions: 2.0 and later 
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Parameters hFolder 

Handle for the folder being enumerated. 

Return Values NOERROR 
5 The operation was successful. 

Remarks The IReplStore::FindItemClose method works with FindFirstltem 
and FindNextltem to enumerate all items in a specified folder. 
An ActiveSync service provider can do whatever it needs to 
1 0 complete the enumeration, for example, free memory and delete 

temporary objects. 



15 



See Also HREPLITEM, IReplStore::FindFirstItem, 
IReplStore::FindNextItem 



IRepIStore::FindNextItem 



The IReplStore::FindNextItem method returns a new item handle 
20 to the next object in a specified folder, if there is any. 

Syntax HRESULT FindNextItem( 

HREPLFLDF hFolder, 
HREPLITEM *phltem 
25 BOOL*pJExist 

); 

At a Glance Header file: Cesync.h 

Platforms: H/PC 

30 Windows CE versions: 2.0 and later 

Parameters hFolder 

Handle to a folder. 

phltem 

35 Output pointer to a handle of the next object in the folder. 

pfExist 

Output pointer to a Boolean value that is set to TRUE if 
there is an object in the folder. 

40 Return Values E_FAIL 

There are problems with the enumeration. Replication 
should ignore the folder. 
NOERROR 

A new HREPLITEM was created for the next object in the 
4 ^ folder and its pointer has been returned. 

Remarks The IReplStore: :FindNextItem method works with FindFirstltem 
and FindltemClose to enumerate all items in a specified folder. 
FindNextltem and FindFirstltem are the only methods in 
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IReplStore that can create HREPLITEM structures for the 
objects. All HREPLITEM structures passed by the ActiveSync 
service manager are guaranteed to be originally created from 
these two methods. 

5 

See Also HREPLITEM, IReplStore: :FindFirstItem, 
IReplStore ::FindItemClose 



10 IReplStore: :FreeObject 

The IReplStore::FreeObject method frees the specified 
HREPLOBJ handle. 

15 Syntax void FreeObject( 

HREPLOBJ hObject 

); 

At a Glance Header file: Cesync.h 

20 Platforms: H/PC 

Windows CE versions: 2.0 and later 

Parameters hObject 

Pointer to the handle of an object whose contents need to 
25 be freed. 

Return Values None. 

Remarks The IReplStore: :FreeObject method is used to free any memory 
30 pointers or delete any temporary objects that might have been 

created during the life of the handle and must be freed when the 
handle dies. This handle could either be an HREPLITEM or 
HREPLFLD structure. 

35 See Also IReplStore 



IReplStore::GetConflictInfo 

40 

The IReplStore: :GetConflictInfo method gets information about 
two conflicting objects. 

Syntax HRESULT GetConflictInfo( 

4 5 PCONFINFO pConflnfo 

); 
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At a Glance Header file: Cesync.h 

Platforms: H/PC 

Windows CE versions: 2.0 and later 

5 Parameters pConflnfo 

Pointer to the CONFINFO structure. 



10 



15 



20 



25 



30 



35 



40 



Return Values NOERROR 

Information was retrieved successfully 
RERRIGNORE 

This conflict should be ignored. The objects are identical. 

See Also IReplStore 

IRepIStore::GetFolderInfo 

The IReplStore::GetFolderInfo method creates a new 
HREPLFLD of a folder for the specified object type name and 
returns a pointer to the IRepIObjHandler interface that is used to 
serialize and deserialize all items in this folder. 

Syntax HRESULT GetFolderInfo( 

LPSTR IpszName, 
HREPLFLD *phFolder, 
lUnknown **ppObj Handler 

); 

At a Glance Header file: Cesync.h 

Platforms: H/PC 

Windows CE versions: 2.0 and later 

Parameters IpszName 

Name of the object type as taken from the registry. 
phFolder 

Output pointer to the handle of the folder. 
ppObjHandler 

Output pointer to a pointer to the IRepIObjHandler 
interface. 

Return Values NOERROR 

The operation was successful. 



Remarks 



45 



The IReplStore: :GetFolderInfo method is the only method in 
IReplStore that creates or modifies a HREPLFLD structure for 
the folder. The ActiveSync service manager calls this method to 
get a folder handle for the specified object type. Object types are 
configured into the registry, where object type name and other 
relevant information about an object type are stored. Note that 
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10 



wnen called. UphFolder points to a handle that has a NT JT I 
value, the ActiveSync service provider should create a^et 
handle for the specified folder U nU^u 

See Also IReplStore 



I ReplStore: :GetObjTypeUIData 



Syntax HRESULT GetObjTypeUIData( 

HREPLFLD hFolder 
POBJUIDATA pData 

); 



20 



At a Glance Header file 



25 



30 



35 



40 



45 



Platforms: H/Pc" 0 * 1 
Windows CE versions: 2.0 and later 

Parameters hFolder 

Input parameter. Pointer to a handle of a folder that 
contains the items. 

pData 

Output parameter. Pointer to an OBJUIDATA structure. 
Return Values NOERROR 

The operation was unable to load required UI resources. 
See Also IReplStore 



IReplStore: :GetStoreInfo 

^SSSSSS 0 ^ method gets information *™ «* , 

Syntax HRESULT GetStoreInfo( 

PSTOREINFO plnfo 
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At a Glance 



Header file: 
Platforms: 

Windows CE versions: 



Cesync.h 
H/PC 

2.0 and later 



5 Parameters plnfo 



Pointer to the STORE INFO structure. 



10 



15 



20 



25 



Return Values NOERROR 

The STORErNFO structure was successfully returned 
EJNVALIDARG 

The value of cbStruct is not expected. 
E_POINTER 

The store is not initialized or there is a problem getting the 
required store identifier or IpbStored is NULL 
E_OUTOFMEMORY 

The value of cbMaxStoreld is too small. The size of the 
identifier is set in cbStoreld upon return. 

Remarks The ActiveSync service manager calls the 

IReplStore::GetStoreInfo method with IpbStoreld set to NULL 
for the first time. The ActiveSync service provider should then 
set cbStoreld to the size of the store identifier. Replication then 
calls GetStorelnfo again with an allocated buffer and the size 
stored in cbMaxStoreld. 

See Also STORErNFO 



30 



IReplStore::InitiaIize 



The IReplStore: initialize method initializes the IReplStore 
ActiveSync service provider. 



Syntax HRESULT Initialize( 

35 IReplNotify *pReplNotify 

UTNT uFlags 

); 

At a Glance Header file: Cesync.h 

40 Platforms: H/PC 

Windows CE versions: 2.0 and later 

Parameters pReplStatus 

Pointer to the IReplNotify interface. This parameter must 
45 beO. 

uFlags 

Flags passed to the store by the ActiveSync service 
manager. Possible values include the following: 
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ISF_SELECTED_DEVICE 

otW 6 St ° re 15 initia,iZed f0r the selected device; 

collie Sl0r n iS initi3liZed durin g the rem °* 
connection; all user interface (UI) should be 

suppressed. 



Return Values NOERROR 

The operation was successful. 
See Also IReplStore 



20 



25 



15 IReplStore: :IsFoIderChanged 

Syntax HRESULTIsFolderChanged( 
HREPLFLD hFolder 
BOOL *pfChanged ' 

At a Glance Header file- 

Platforms: ^ Ch 

Windows CE versions: 2.0 and later 
30 Parameters /iFo/<fe r 

Handle to a folder. 
pfChanged 

c P htge r d° 3 B °° iean V3lUe th3t fS SCt t0 TRUE ^ folder is 
Return Values NOERROR 

The operation completed successfully. The pfChaneed 

R£RR_SHUT_DOWN 

There was a serious error, and ihe AclieeSvoc serv.ce 

RERR_STORE_REPLACED 

The complete store was replaced. 
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Remarks If the ActiveSync service provider wants real-time 

synchronization to be simulated; see GetStorelnfo. The 
ActiveSync service manager calls the 

IReplStore::IsFolderChanged method once the timer is up to see 
5 if it needs to scan the store further to pick up any changes. This is 

used to reduce the number of scans replication has to make to the 
store. An ActiveSync service provider should return TRUE if it 
does not need to implement this method. 

1 0 See Also IReplStore::GetStoreinfo, STORE INFO 



IRep!Store::IsItemChanged 



15 



The IReplStore::IsItemChanged method determines if the object 
has changed. 



Syntax BOOL IsItemChanged( 

HREPLFLD hFolder, 
20 HREPLITEM hltem, 

HREPLITEM hltemComp 

); 

At a Glance Header file: Cesync.h 

-5 Platforms: H/PC 

Windows CE versions: 2.0 and later 

Parameters hFolder 

Handle to the folder or container that stores the object 

30 hi tern 

Handle to the object. 
hltemComp 

Handle to the object used for comparison. 

35 Return Values FALSE 

The object has not been changed 

TRUE 

The object has changed. 

40 Remarks If hltemComp is not NULL, the ActiveSync service provider 

should check the data (time stamp, change number) in hltem with 
hltemComp. If hltemComp is NULL, the ActiveSync service 
provider should get the data by opening the object and comparing 
it with the data in hltem. 

45 

See Also HREPLITEM, IReplStore::CompareItem 
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IReplStore::I s ltemRepii cated 

5 rules. 8 ActIveS ync service provider-defined 

Syntax BOOLIsIternRephcatedf 
HREPLIFLD hFolder 
1Q HREPLITEM hltem ' 

At a Glance Header file- 
Platforms: ' ^ ch 
15 Endows CE versions: 2.0 andl ater 
Parameters hFolder 

hUm Ha " dle '° «" o r c„„, a ,„ er lhal SMres , he objKt 

specified folder shoniw L ■ determ 'ne if the 
Return Values FALSE be re P"cated. 

TRUE The ° bjectshou Wnotbe replicated. 

The object should be replicated. 
Remarks If the Ar>t,\,~o 

ln IRe P IStor ^-IsItemRe P S k Can use ,he 

30 service manager^^l?* '° ,el ' the Active Sync 

provider can desi^ TZ Z°s iTi ^ AC ' iVeSync servi - 
the folder. If a „ o^ects sTouW be r r ? USmg the hand,e of 

35 See Also IReplStore 



25 



IReplStore: :ObjectToBytes 

to an array of * ID ™* or HREPLFLD, 

Syntax UINT ObjectToBytes( 

HREPLOBJ hObject 
LPBYTE 

); 
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At a Glance Header file: Cesync.h 

Platforms: H/PC 

Windows CE versions: 2.0 and later 

5 Parameters hObject 

Handle to an object. 

Ipb 

Handle to a buffer where the array of bytes should be 
stored. This parameter can be NULL. 



10 



Return Values Number of bytes in the array. 



Remarks The IReplStore::ObjectToBytes method is used to save the data 
represented by a handle to disk. The ActiveSync service manager 
1 5 calls ObjectToBytes first with Ipb set to NULL. The ActiveSync 

service provider should then return the size required, followed by 
the ActiveSync service manager calling ObjectToBytes with a Ipb 
parameter pointing to a buffer large enough for the array. 

20 See Also IReplStore::BytesToObject 



IReplStore::IsVaIidObject 

25 The IReplStore::IsValidObject method determines if the specified 

handles are valid. 

Syntax HRESULT IsValidObject( 

HREPLFLD hFolder, 
30 HREPLITEM hhem, 

UINT, uFlags 

); 

At a Glance Header file: Cesync.h 

35 Platforms: H/PC 

Windows CE versions: 2.0 and later 

Parameters hFolder 

Handle to a folder. This parameter can be NULL 

40 hhem 

Handle to an item. This parameter can be NULL. 

uFlags 

Reserved. Must be 0. 

45 Return Values NOERROR 

The specified handles are all valid. 
RERR_CORRUPT 

The data in the specified handle is corrupted. 
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RERR_OBJECT_DELETED 

store 0 ^ 601 ' dentified by ,he hand,e is no l0 "ger in the 

The IReplStore,IsValidObject method is used to determine if the 
specified handles are valid. The ActiveSync service P ZTd 

^lT^t hFOlder ^ » of 



10 See Also IReplStore 



15 



20 



25 



IReplStore: :RemoveDuplicates 

^nn R ? P ! S ^"^^Duplicates method finds and removes 
duplicated objects from the store. 

Syntax HRESULT Remove Duplicated 

LPSTR IpszObJType, 
UINT uFlags 

); 

At a Glance Header file: Cesync h 

Platforms: H/PC 

Windows CE versions: 2.0 and later 

Parameters IpszObjType 

Pointer to the name of the object type for which this 
30 operation is intended. This parameter is NULL if all 

object types should be checked. 

uFlags 

Reserved. Always 0. 
Return Values NOERROR 

Jnl7T i0 v COm P leted successfully and there is no need 

Re^stAt P to Pkk up the deletions - 

The operation completed successfully and replication 
40 E NOTIMPL reStarted t0 UP thC ddeti0ns - 

^iot 68 ^ SerViCe Pr ° Vider d0CS n0t SUpport this 



35 
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61 

Occasionally, the ActiveSync service manager might need to 
prompt an ActiveSync service provider to scan all objects in the 
store to check for duplicates and give the user a chance to remove 
them. The ActiveSync service provider should return 
ENOTIMPL if it chooses not to implement this functionality. 
Otherwise, the ActiveSync service provider should perform the 
check and remove and return NOERROR or RERRRESTART if 
successful. In this case, replication does not call the 
IReplStore::RemoveDuplicates method again until necessary. It 
should return all other error values if, for some reason, operation 
cannot be performed at that time. In this case, replication calls 
RemoveDuphcates again at the end of the next synchronization 



15 



See Also IReplStore 



I ReplStore: : Reports tatus 



20 



25 



ActiveSync service manager calls the IReplStore: :ReportStatus 
method to get information on the synchronization status. 

Syntax HRESULT ReportStatus( 

HREPLFLD hFolder, 
HREPLITEM hltem, 
UINT uStatus, 
UINT uParam 

); 



30 



At a Glance Header file: 
Platforms: 



35 



40 



45 



Windows CE versions: 



Cesync.h 
H/PC 

2.0 and later 



Parameters hFolder 



hltem 



uStatus 



Handle to the folder this status applies to. This parameter 
is NULL if status applies to all folders. 

Handle to the object this status applies to. This parameter 
is NULL if status applies to all objects. 

Status code. Possible values include the followinc- 

RSC_BEGIN_SYNC 

Synchronization is about to start; uReserved is a 
combination of the following bit flags- 
BSF_AUTO_SYNC 

Synchronization is started as a result of changes 

while "autosync on change" is turned on 

BSFREMOTESYNC 

Consistent with RSC_REMOTE_SYNC, set if 

synchronization is done remotely. 
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RSC_END_SYNC 

Synchronization has ended 
RSC_BEGIN_CHECK 
. The ActiveSync service manager is about to call 

t- mdFirstltem and FindNextltem 
RSC_END_CHECK 

The ActiveSync service manager has completed all 
caned 61 " 311011 Ca " S ^ FindItemC,ose ha * been 
10 RSCDATECHANGED 

The user has changed the system date. This code 
is called on every existing object in the store to 
give the ActiveSync service provider a chance to 
j 5 reset the date-dependent synchronization options 

For example, if an ActiveSync service provider 
wants to synchronize files that are modified in the 
last two weeks, it can respond to this code to reset 
the enable bit for each item. When 
20 IsItemReplicated is called later, it re-evaluates the 

items based on the new date 
RSC_RELEASE 

The ActiveSync service manager is about to 
release the IReplStore object. This is called before 
25 „„„ the finaI IReplStore::Release call 

£ * RSCREMOTESYNC 

If uParam is TRUE, the ActiveSync service 
manager is about to start remote synchronization 
The ActiveSync service provider should not show 
30 any Ul that requires user interaction from now on 

until this status code is used again with uParam 
equal to FALSE. 
RS CINTERRUPT 

ActiveSync service manager is about to interrupt 
35 the current operation. 

40 PSA_RESET_INTERRUPT 

Th,s flag is set if the interrupt state is being 
cleared; that is, normal operation is resuming. 

PSA_SYS_SHUTDOWN 

45 User has shut down Windows operating 

system. & 

RSC_BEGIN_SYNC_OBJ 

Synchronization is about to start on an object type 
uReserved is a combination of bit flags- see 
RSC_BEGIN_SYNC. g ' 
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RSC_END_SYNC_OBJ 

Synchronization is about to end on an object type 
RSC_OBJ_TYPE_ENABLED 

Synchronization of the specified object is enabled; 
hFolder is a pointer to a string (object type name) 
RSC_OBJJTYPE_DISABLED 

Synchronization of the specified object is disabled; 
hFolder is a pointer to a string (object type name) 
RSC_BEGIN_BATCH_ WRITE 

A series of SetPackets is called on a number of 
objects. This is the time for ActiveSync service 
provider to start a transaction. 
RSCENDBATCHJWRITE 

RS C_B EGINB ATCH_WRITE has ended. This 
is the time for the ActiveSync service provider to 
commit the transaction. 
RSC_CONNECTION_CHG 

The connection status has changed. uParam is 
TRUE if a connection has been established; 
otherwise, it is FALSE. 
RSC_WRITE_OBJ_F AILED 

There was a failure while writing to an object on 
the device. uParam is the HRESULT code 
RSCDELETEOBJF AILED 

There was a failure while deleting an object on the 
device. uParam is the HRESULT code. 



Additional information about the status, based on uStatus 



The process indicated by uStatus is successful 
EJFAIL 

The process indicated by uStatus has failed or encountered 
problems. 

The Active Sync service provider can return NOERROR for all 
cases if it is not interested. 

This is an application programming interface (API) exported by 
the Store.dll for the synchronization engine. 



uParam 



code. 



30 



Return Values NOERROR 



See Also 



IReplStore 
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IReplS tore: : Updatel tem 

The IReplStore::UpdateItem method updates the object's time 
stamp, change number, and other information that is stored in the 
3 specified handle. 

Syntax void Updateltem( 

HREPLFLD hFolder, 
HREPLITEM hltemDst, 
HPvEPLITEM hltemSrc 

); 



20 



At a Glance Header file: Cesync.h 
Platforms: H/PC 
1 5 Windows CE versions: 2.0 and later 

Parameters hFolder 

Handle to a folder that stores the item. 
hltemDst 

Handle to the destination item. 
hltemSrc 

Handle to the source item; could be NULL. 

Return Values None. 

Remarks The ActiveSync service manager calls the 

IReplStore::UpdateItem method to update the relevant 
information, such as time stamp or change number, in the 
specified handle. If a source handle is specified, the ActiveSync 
service provider should copy the information over; otherwise the 
ActiveSync service provider should open the object, then get the 
object's information and store it in the destination handle. 

See Also IReplStore 



25 



30 



35 



IEnumReplItem 



4n T f he IEnu mReplItem interface enables enumeration of a collection 

w of items. 

At a Glance Header file: Cesync.h 
Platforms: H/PC 
4 - Windows CE versions: 2.0 and later 
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Method 



Description 



IEnumRepiltem: :Clone 

IEnumReplItem::GetFolder 
Handle 

IEnumRepiItem::Next 



IEnumReplItem::Reset 
IEnumReplItem::Skip 



Creates a copy of the current 
state of enumeration. 
Gets a handle to the folder 
(HREPLFD) that is currently 
being enumerated. 
Attempts to advance to the 
next item in the enumeration 
sequence. 

Resets the enumeration 
sequence to the beginning. 
Attempts to skip over the next 
item in the enumeration 
sequence. 



IEnumReplhem::Clone 



10 



15 



20 



25 



Syntax 



At a Glance 



Parameters 



The IEnumReplItem::Clone method creates a copy of the current 
state of enumeration. 

HRESULT Clone( 

IEnumRepiltem FAR * FAR * ppEnum 

); 

Header file: 
Platforms: 

Windows CE versions: 



Cesync.h 
H/PC 

2.0 and later 



ppEnum 

Pointer to the place to return the cloned enumerator. The 
type of ppEnum is the same as the enumerator name. For 
example, if the enumerator name is IEnumFORMTETC, 
ppEnum is of type I EnumFORM ATETC . 

Return Values E OUTOFMEMORY 

Out of memory. 
EJNVALIDARG 

Value of ppEnum is invalid. 
EJJNEXPECTED 

An unexpected error occurred. 



30 IEnumRepJItem::GetFolderHandle 



The IEnumRepiltem: :GetFolderHandle method gets a handle to 
the folder (HREPLFLD) that is currently being enumerated. 
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Syntax hHREPLFLD GetFoiderHandle (); 

At a Glance Header file: C esync.h 
Platforms: H/PC 
5 Windows CE versions: 2.0 and later 

Return Values Returns the handle to the folder (HPJEPLFLD) that is beine 
enumerated ' ^»»g 



PCT/US99/06223 
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15 



20 



25 



IEnumReplItem::Next 

ne h xVife n m T f e h P,Item::NeXt meth ° d attemptS l ° advance *> the 
next item in the enumeration sequence. 

Syntax HRESULT Next( 

unsigned long celt, 
HREPLITEM *phltem, 
unsigned long FAR * P CeltFetched 

); 

At a Glance Header file: Cesync.h 

Platforms: H/PC 

Windows CE versions: 2.0 and later 



Parameters celt 

Specifies the number of elements to return. If the number 
of elements requested is more than remains in the 
30 sequence only the remaining elements are returned The 

number of elements returned is passed through the 
pCeltFetched parameter, unless it is NULL 

phltem 

pCdoSSS t0 the Stmcture in which 10 retura the e,ements - 

Pointer to the number of elements actually returned in 
phltem. The pCeltFetched parameter cannot be NULL if 
cdt* greater than one. Likewise, if pCeltFetched is 
N ULL, celt must be one. 

40 Return Values S_OK 

ffnon^fll re An eSted ""t 6 ' ° f elements ^™ is set 
cca, * f " on - NULL - AH requested entries are valid. 

45 Returned fewer elements than requested in celt. In this 

a C nH e '*T Sed ?? in u the enumeratl °n are not set to NULL 
and yhltem holds the number of valid entries, even if 
zero is returned. 
E OUTOFMEM QRY __ 
Out of memory. 
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EJNVALIDARG 

The value of celt is invalid. 
EJJNEXPECTED 

An unexpected error occurred. 



IEnumReplItem::Reset 

The IEnumReplItem::Reset method resets the enumeration 
1 0 sequence to the beginning. 

Syntax HRESULT Reset(): 

At a Glance Header file: Cesync.h 
15 Platforms: H/PC 

Windows CE versions: 2.0 and later 

Return Values S_OK 

The enumeration sequence was reset to the beginning 
20 S FALSE 



25 



The enumeration sequence was not reset to the beginning. 



IEDumRepiItem::Skip 



The IEnumReplItem::Skip method attempts to skip over the next 
item in the enumeration sequence. 



Syntax HRESULT Skip( 

30 unsigned long celt, 

); 

At a Glance Header file: Cesync.h 

Platforms: H/PC 

35 Windows CE versions: 2.0 and later 

Parameters celt 

Specifies the number of elements to be skipped. 

40 Return Values S_OK 

The number of elements skipped is equal to celt 
S_FALSE 

The number of elements skipped is fewer than celt 
S OUTOFMEMORY 
45 Out of memory. 

EJNVALIDARG 

The value of celt is invalid. 
EJJNEXPECTED 

An unexpected error occurred. 
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Detailed Description of a Database API 
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Chapter 19 

Fsdbase Component: Functions 
5 CeCreateDatabase 



10 



Syntax 



15 At a Glance 



20 Parameters 



25 



30 



35 



40 



Remarks 



45 



The CeCreateDatabase function creates a new database. A RAPI 
version of this function exists and is also called 
CeCreateDatabase. 

CEOID CeCreateDatabase(LPWSTR IpszName, DWORD 
dwDbaseType, WORD wNumSortOrder, SORTORDERSPEC 
*rgSortSpecs)\ 



Header file: 
Component: 
Platforms: 

Windows CE versions: 



Winbase.h 

fsdbase 

H/PC 

1.01 and later 



IpszName 

Pointer to a null-terminated string that specifies the name 
for the new database. The name can have up to 32 
characters, including the terminating null character. If the 
name is too long, it is truncated. 

dwDbaseType 

Type identifier for the database. This is an application- 
defined value that can be used for any application-defined 
purpose. For example, an application can use the type 
identifier to distinguish address book data from to-do list 
data or use the identifier during a database enumeration 
sequence. See CeFindFirstDatabase for details. The type 
identifier is not meant to be a unique identifier for the 
database. The system does not use this value. 

wNwnSortOrder 

Number of sort orders active in the database, with four 
being the maximum number. This parameter can be zero 
if no sort orders are active. 

rgSortSpecs 

Pointer to an array of actual sort order descriptions. The 
size of the array is specified bywNumSortOrder. This 
parameter can be NULL if wNumSortOrder is zero. 

Because sort orders increase the system resources needed to 
perform each insert and delete operation, keep the number of sort 
orders to a minimum. However, try not to specify too few sort 
orders. If you do, you can use the CeSetDatabaselnfo function to 
change the sort order later; however, this function is even more 
expensive in terms of system resources. 
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Return Va,ues the return value is the object identifier of 

me newly created database - not a handle to an open database If 
the function fails, the return value is NULL. To get Safe? 

sssrss when w,thin a ce program ' ca » oSSor. 

and SSiSS Pr0gram ' CeGetLastE ™ GetLastError 
and CeGetLastError may return one of the following values: 

ERRORDISKFULL 

• 0 ^ ° bje ? t t St u 0re does not co «ain enough space to create 

the new database. 

ERROR JNVALID_PARAMETER 
A parameter was invalid. 



15 



20 



See Also 

25 

CeDeleteDatabase 



ERROR_DUP_NAME 

A database already exists with the specified name. 

For more information, see Accessing Persistent Storage. 

When writing applications for Windows CE version 1 0 use the 
PegCreateDatabase function. ' he 

CeDeleteDatabase, CeOidGetlnfo, CeOpenDatabase, 
CeSetDatabaselnfo, SORTORDERSPEC 



™ o^eSSe ^ St? Wi ° n / em0VCS 3 database fr ™ the 

cS SSi^ST" of this * nct,on exists - is a,so 

Syntax BOOL CeDeleteDatabase(CEOID oidDbase); 

35 At a Glance Header file: Winbasgh 

Component: fsdbase 

Platforms: H/PC 

Windows CE versions: i .01 and later 

40 Parameters oidDbase 

Object identifier of the database to be deleted. 
Return Values If the fu„ ction s ds> ^ ^ va]ue 

45 infomutf ieT^ u f ^ FALSE. To get extended error 

apt n W,thm 3 CE Program ca " GetLastError. If 
CeG tLaS r08ram ' ^ CeGetL ^Error. GetLastError and 
CeGetLastError may return one of the following values- 
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Remarks 



71 

ERROR JNVALID_PARAMETER 
A parameter was invalid. 

ERROR_SHARJNG_VIOLATION 

Another thread has an open handle to the database. 

The CeDeleteDatabase function deletes a database, including all 
records in the database. 

For more information, see Accessing Persistent Storage. 

When writing applications for Windows CE version 1.0, use the 
PegDeleteDatabase function. 



1 5 See Also CeCreateDatabase, CeOidGetlnfo 



CeDeleteRecord 

20 

The CeDeleteRecord function deletes a record from a database. A 
RAPI version of this function exists and is also called 
CeDeleteRecord. 

25 Syntax BOOL CeDeleteRecord(HANDLE hDatabase, CEOID 

oidRecord)\ 

At a Glance Header file: Winbase.h 
Component: fsdbase 
30 Platforms: H/PC 

Windows CE versions: 1 .0 1 and later 

Parameters hDatabase 

Handle to the database from which the record is to be 
35 deleted. The database must be open. Open a database by 

calling the CeOpenDatabase function. 
oidRecord 

Object identifier of the record to be deleted; this is 
obtained from CeOpenDatabase 

40 

Return Values If the function succeeds, the return value is TRUE. If the function 
fails, the return value is FALSE. To get extended error 
information when within a CE program cell GetLastError. If 
within a RAPI program, call CeGetLastError. GetLastError and 
45 CeGetLastError may return ERROR_INVALIDJ>ARAMETER 

if the handle or object identifier is invalid. 
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rd fl ^ DB - AUT0INCREMENT fla * was ™ Rifled when 
the database was opened, and the record being deleted is the 
current record, the next read operation that uses the datataTe 
handle w,ll fail. If the CEDB_AUTOINCREMENT fl^g was 

SX: ,omat,c% moves the — - 
JSSSatt for Windows CE vers,on 1 * - 



See Also CeOpenDatabase 



15 CeFindFirstDatabase 

0 * vvmoase.h 

Component: fsdbase 

05 S? t ? nM: H/PC 

Windows CE versions! 1.01 and later 

Parameters dwDbaseType 

Type identifier of the databases to enumerate. If this 
30 parameter ,s zero, all databases are enumerated. 

Return Values If the function succeeds, the return value is a handle to an 

Z^ZTl C T Xt - T ° fmd the next databas * °^7ven type 
pecify the handle m a call to the CeFindNextDatabase SSfaT 
If the function fails, the return value is nmciion. 

E^-T^- VALUE T ° 8^ extended error 

RAP? 6 " WUhin 3 CE Pr0gram Ca » GetLastError. If 
CeCe^ Pr08ram ' Ca " CeGe ^stError. GetLastError and 

45 For more information, see Accessing Persistent Storage. 

P?gFl& 
See Also CeFindNextDatabase, CeCloseHandle 



35 



40 
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CeFindNextDatabase 

The CeFindNextDatabase function retrieves the next database in 
an enumeration context. A RAPI version of this function exists 
5 and is also called CeFindNextDatabase. 

Syntax CEOID CeFindNextDatabase(HANDLE hEnum); 

At a Glance Header file: Winbase.h 

10 Component: fsdbase 

Platforms: H/PC 

Windows CE versions: 1 .01 and later 



15 



Parameters hEnum 



Handle to an enumeration context; this handle is returned 
from CeFindFirstDatabase. 



Return Values If the function succeeds, the return value is the object identifier of 
the next database to be enumerated. If no more databases are left 
U 10 enumerate, or if an error occurs, the return value is zero. To 

get extended error information when within a CE program call 
GetLastError. If within a RAPI program, call CeGetLastError 
GetLastError and CeGetLastError may return one of the 
following values: 

25 

ERRORNOMOREITEMS 

The object store contains no more databases to enumerate. 

ERROR_INVALID_PARAMETER 
30 The hEnum parameter specified an invalid handle. 

Remarks When writing applications for Windows CE version 1 .0, use the 
PegFindNextDatabase function. 

35 See Also CeFindFirstDatabase 



CeOpenDatabase 



40 



The CeOpenDatabase function opens an existing database. A 
RAPI version of this function exists and is also called 
CeOpenDatabase. 



Syntax HANDLE CeOpenDatabase(PCEOID poid, LPWSTR IpszName 

^ CEPROPID propid, DWORD dwFlags, HWND hwndNotify); 
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Header file: 
Component: 
Platforms: 

Windows CE versions: 



Parameters po id 



Winbase.h 

fsdbase 

H/PC 

101 and later 



10 



15 



20 



25 



30 



35 



40 



45 



IpszName 

Pointer to the name of the database to be ooenerf 1*. 

propid 

Actton flag. The following values are supported: 

CEDBAUTOINCREMENT 

Causes the current seek position to be 
automatically incremented with each call to the 
CeReadRecordProps function. 

O(ZERO) 

c C allTo n r.p k T tim iS n0t incre ™nted with each 
hvndNotify Cal,toCeRead ^cordProps. 

(DB d CEOm t nd 7u° Which n ° tification me ^ges 

can be NULL if you do Z 1^ SjCT" 

INVALID iSSS^Sfe * C t rctumval ««« 
infonnation whe nvithin^' 861 eXtended erTOr 
within a RAPI p^ cTdrf^ GetLastE ™- " 

ERROR_INVALID_PARAMETER 
A parameter was invalid. 
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10 



15 



Remarks 



20 



ERROR_FILE_NOT_FOUND 

No database exists with the specified name. This value 
applies only if the value pointed to by poid was set to 
NULL when the function was called. 

ERROR_NOT_ENOUGH_MEMORY 

No memory was available to allocate a database handle. 

Use the CeCloseHandle function to close the handle returned by 
the CeOpenDatabase function. 

Unlike many other traditional databases, opening and closing a 
database does not imply any transactioning. In other words, the 
database is not committed at the closing - it is committed after 
each individual call. 

For more information, see Accessing Persistent Storage. 

When writing applications for Windows CE version 1.0, use the 
PegOpenDatabase function. 



See Also CeCloseHandle, CeCreateDatabase, CeSeekDatabase 



25 CeReadRecordProps 

The CeReadRecordProps function reads properties from the 
current record. A RAPI version of this function exists and is also 
called CeReadRecordProps. 

Syntax CEOID CeReadRecordProps(HANDLE hDbase, DWORD 

dwFlags, LPWORD IpcPropID, CEPROPID *rgPropID 
LPBYTE * IplpBuffer, LPDWORD IpcbBuffer); 

35 At a Glance Header file: Winbase.h 

Component: fsdbase 

Platforms: H/PC 

Windows CE versions: 1 .01 and later 

40 Parameters hDbase 

Handle to an open database. The database must have been 
opened by a previous call to the CeOpenDatabase 
function. 

45 dwFlags 

Read flags. The following value is supported: 
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CEDB_ALLOWREALLOC 

The LocalAlIoc function was used to allocate the 
buffer specified by the IplpBuffer parameter, and 
5 the server can reallocate the buffer if it is not large 

enough to hold the requested properties. 

IpcPropID 

, 0 toe rgPropID parameter. UrgPropID is NULL this 

*PrJS m ' reCe,VCS ^ nUmber of Parties retrieved. 

nrnnt- t0 ??* y ° f Propert y identifier * for the 

SK? H D retrieved If this parameter » null, 

1 5 /p/^if ^ CCOnlPr0pS rCtrieVes aJJ P^es in the record. 

IflT £ 2 bUffCr th3t receives *« -nested 
CEDR 1 1' i numc'' Parameter include * the 

20 reallocated if necessary. If the 

parameter is NULL, the server uses the LocalAlIoc 

c^ n ad°H a,,0Cate 3 bUffer ° f *» the 
cal er s address space and returns a pointer to the buffer 

25 f * CEDB_ALLOWTlEALLOC flag is 

specified, ,t is possible for the value of this pointer to 

SKT 7 failUre - F ° r examp,e > the °' d mem™ 



3Q IpcbBuffer 



Pointer to a variable that contains the size, in bytes of the 

SffnH , u Pr ° PS retUms ' receives a value 

buffed J 6 " 11131 SiZC ° f 1,16 data ^pied to the 
35 DU " en If tne buffer was too small to contain the data thU 

parameter can be used to calculate the amount of m mo^ 
to allocate for the buffer if CEDB ALLOWREAlToc 
was not specified ~ k-CA-LLUC 



ERROR_INV ALID_PARAMETER 
A parameter was invalid. 
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20 Remarks 
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30 



35 



40 



45 
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ERROR_NO_DATA 

None of the requested properties was found. The output 
buffer and the size are valid. 

ERROR JNSUFFICIENT_BUFFER 

The given buffer was not large enough, and the 
reallocation failed — if the CEDB_ALLOWREALLOC 
flag was specified. The IpcbBuffer parameter contains the 
required buffer size. 

ERROR_KEY_DELETED 

The record that was about to be read was deleted by 
another thread. If the current record was reached as a 
result of an autoseek, this error is not returned, and the 
next record is returned. 

ERROR_NO_MOREJTEMS 

The current seek pointer is at the end of the database. 

The CeReadRecordProps function reads the specified set of 
properties from the current record. If the database was opened 
with the autoseek flag — that is, if the dwFlags parameter of 
CeOpenDatabase was set to CEDBAUTOINCREMENT — 
CeReadRecordProps increments the seek pointer by one so that 
the next call reads the next record in the current sort order. That 
is, if the database was opened with a sort order active, then 
CeReadRecordProps will return the records in sorted order. If the 
database was not opened with a sort order active, then the order in 
which records are returned is not predictable. 

Read all needed properties from the record in a single call. The 
entire record is stored in a compressed format, and each time a 
property is read it must be decompressed. All the properties are 
returned in a single marshaled structure, which consists of an 
array of CEPROPVAL structures, one for each property requested 
— or one for each property found if the application set the 
rgPropID parameter to NULL when calling the function. 

If a property was requested, such as strings or blobs that are 
packed in at the end of the array, the pointers in the 
CEPROPVAL structures point into this marshaled structure. This 
means that the only memory that must be freed is the original 
pointer to the buffer passed in to the call. Even if the function 
fails, it may have allocated memory on the caller's behalf Free 
the pointer returned by this function if the pointer is not NULL. 



For more information, see Accessing Persistent Storage. 
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So^ alFree ' Ce0 "^-. CeSeekDatabaaa, 



10 



CeSeekDatabase 



called CeSeakDa,abai ' i,nC,,0 " exis 



i exists and is also 



15 Syntax 



20 



At a Glance Header file: 
Component 



^f^^^™ hD "° b °*<> DWORD 
type, DWORD dwValue, LPDWORD Ipdwlndex); 



Platforms: 
Windows CE versions: 



Winbase.h 

fsdbase 

H/PC 

1 01 and later 



25 



30 



35 



40 



45 



Parameters hDatabase 

dvsjfi? t0 ^ 0Pe " datab3Se in which *> -ek. 

^ofC^:^™- ^Parametercanbe 

CEDB_SEEK_CEOID 

fdentifief The? ? ?** that haS the * iven <**«* 
Sfier ™«f Parameter S P ecifies ^ object 

SSS ^^ r ThlSt ^ e0fs ^ ^«ion ls very 

CEDB_SEEK_VALUESMALLER 

Fj^^Erw** that is smai,er *» 

CEDB SEEK.VALUEFIRSTEQUAL 

gt™ vl"",nha? f J m value *- ' S » *• 

given value. If the seek operat on fails the seek 
pointer ,s left pointing at the end of the database and 
the function returns 7ern m r/ / u<UdDase > ana 
potae, ,o a CEpS^^ - a 
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CEDB_SEEK_VALUENEXTEQUAL 

Starting from the current seek position, seek exactly 
one position forward in the sorted order and check if 
the next record is equal in value to the given value. If 
so, return the object identifier of this next record; 
otherwise, return zero and leave the seek pointer at the 
end of the database. This operation can be used in 
conjunction with the 

CEDB_SEEK_VALUEFIRSTEQUAL operation to 
enumerate all records with an equal value. The 
dwValue parameter specifies the value for which to 
seek. 

CEDB_SEEK_VALUEGREATER 

Seek until finding a value greater than or equal to the 
given value. If all records are smaller, the seek pointer 
is left at the end of the database and the function 
returns zero. The dwValue parameter is a pointer to a 
CEPROPVAL structure. 

CEDB_SEEK_BEGINNING 

Seek until finding the record at the given position from 
the beginning of the database. The dwValue parameter 
specifies the number of records to seek. 

CEDB_SEEK_CURRENT 

Seek backward or forward from the current position of 
the seek pointer for the given number of records. The 
dwValue parameter specifies the number of records 
from the current position. The function seeks forward 
if dwValue is a positive value, or backward if it is 
negative. A forward seek operation is efficient. 

CEDB_SEEK_END 

Seek backward for the given number of records from 
the end of the database. The dwValue parameter 
specifies the number of records. 

dwValue 

Value to use for the seek operation. The meaning of this 
parameter depends on the value of dwSeekType. 

Ipdwlndex 

Pointer to a variable that receives the index from the start 
of the database to the beginning of the record that was 
found. 
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^fAMMt 1 ER if a parameter is invalid. 

S^SSS^,?^^ US6S the Cu ™ «* order 

seek nfn„, L V T fla 8 was specified, an automatic 

seek of one from the current position is done with each read 
operation that occurs on the database. 

1 5 ^aluVAfter 66 " T ° nl J be Perf0m,ed on a Property 

S tf a"" th rS ^ bC m ° dified ^ ^teR^oXs 

h wi used fo r f h r e P h P6rty idCntif,er for CeOpenDatZe 
mat was used for the propjd member of the SORTORDFR Sppp 

structure that was passed in the call to CeCreatdD^abase 
To enter negative values for the CEDB SEEK CTTRPFwr 

MuWpfc son oMers cmmt be specified ^ a ^ ^ 
For more mformation, see Accessing Persistent Storage. 



See Also 



CeCreateDatabase, CeOpenDatabase, CEPROPVAL 



CeSetDatabaselnfo 



Syntax 



The CeSetDatabaselnfo function sets various database 
?X/^ S r atabaSe, " f<,(CE0ID CEDBASEIWO 



SUBSTITUTE SHEET (RULE 26) 



WO 99/49394 



PCT/US99/06223 



81 



At a Glance 



Header File: 
Component: 
Platforms: 

Windows CE versions: 



Winbase.h 

fsdbase 

H/PC 

1.01 and later 



Parameters 



10 



15 



20 



25 



30 



35 



40 



oidDbase 

Object identifier of the database for which parameters are 
to be set. 
pNewInfo 

Pointer to a CEDBASEINFO structure that contains new 
parameter information for the database. The 
wNumRecords member of the structure is not used. 

Return Values If the function succeeds, the return value is TRUE. If the function 
fails, the return value is FALSE. To get extended error 
information when within a CE program call GetLastError. If 
within a RAPI program, call CeGetLastError. GetLastError and 
CeGetLastError may return one of the following values: 

ERROR JNVALID_PARAMETER 
A parameter was invalid. 

ERROR J)ISK_FULL 

The object store is full and any size changes required 
could not be accommodated. Changing sort orders can 
change the size of the stored records, though not by much. 

ERROR^SHARING VIOLATION 

CeSetDatabaselnfo tried to remove a sort order that is 
being used by a currently open database. 

Remarks The CeSetDatabaselnfo function can be used to change the 

database parameters passed in while creating the database. Note 
that changing the sort order of the database can take several 
minutes. Before calling CeSetDatabaselnfo, an application 
should warn the user that this operation can be lengthy. 

For more information, see Accessing Persistent Storage. 

When writing applications for Windows CE version 1.0, use the 
PegSetDatabaselnfo function. 

See Also CeCreateDatabase, CEDBASEINFO, CeOidGetlnfo 



45 
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CeWriteRecordProps 



Syntax 



10 At a Glance 



1 5 Parameters 



The CeWriteRecordProps function writes a set of properties to a 
single record, creating the record if necessary. A RAPI version of 
this function ex,st S and is also called CeWriteRecordProps. 

CEOID CeWriteRecordProps(HANDLE hDbase, CEOID 
oidRecord, WORD cPropID, CEPROPVAL *rgPropVal); 



Header File: 
Component: 
Platforms: 

Windows CE versions: 



Winbase.h 

fsdbase 

H/PC 

1.01 and later 



20 



25 



30 



35 



40 



45 



hDbase 

Handle to an open database. The database must have been 
opened by a previous call to the CeOpenDatabase 
function. 
oidRecord 

Object identifier of the record to which the given 
properties are to be written. If this parameter is zero a 
new record is created and filled in with the given 
properties. 6 
cPropID 

Number of properties in the array specified by the 
rgPropVal parameter. The cPropID parameter must not 
oe zero. 
rgPropVal 

Pointer to an array of CEPROPVAL structures that 
specify the property values to be written to the given 
record. 5 

Return Values If the function succeeds, the return value is the object identifier of 
SsTe ren *« ^ ^he tnct." n 

15 Zer °- T ° gCt 6Xtended error info ™^ion 
when within a CE program call GetLastError. If within a RAPI 
program, call CeGetLastErro, GetLastError and C GetLa^or 
may return one of the following values:: 

ERROR_DISK_FTJLL 

There was not enough space in the object store to write the 
properties. 

ERRORINVALIDPARAMETER 
A parameter was invalid. 

Iron^ Write t Re u° rdPr0pS fbnction a » the nested 

notmoveVh record - CeWriteRecordProps does 

not move the seek pointer, 



Remarks 
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To delete a property, set the CEDB_PROPDELETE flag in the 
appropriate property value. This allows multiple deletes and 
changes in a single call, which is much more efficient than 
multiple calls. 

No memory is freed by the callee. Pointers in the CEPROPVAL 
structures can be anywhere in the caller's address space— they cai 
be marshaled in like the array returned by CeReadRecordProps, 
or they can be independently allocated. 

For more information, see Accessing Persistent Storage. 

When writing applications for Windows CE version 1 0 use the 
PegWriteRecordProps function. 
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Detailed Description of Data Structures for a Database API 
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CHAPTER 95 

Fsdbase Component: Structures 

5 

CEDBASEINFO 

The CEDBASEINFO structure contains information about a 
database ob J ect - This structure is used by the CeSetDatabaselnfo 
10 and CeCreateDatabaseEx functions. 

Syntax typedef struct_CEDBASEINFO { 

DWORD dwFlags 
WCHAR szDbaseName 

[CEDB_MAXDBASENAMELEN1; 
DWORD dwDbaseType; 
WORD wNumRecords; 
WORD wNumSortOrder; 
DWORD dwSize; 
20 FILETIME ftLastModified; 

SORTORDERSPEC 

rgSortSpecsfCEDB MAXSORTORDER1; 
} CEDBASEINFO ~ 

25 At a Glance Header file: Windbase.h 
Platforms: H/PC 
Versions: 1.01 and later 

Members dwFlags 
30 The LOWORD indicates the valid members of this 

structure. This member can be a combination of the 
following values: 



15 



35 



40 



45 



CEDB_VALIDMODTIME 

The ftLastModified member is valid and should be 
used. 

CEDBVALIDNAME 

The szDbaseName member is valid and should be 
used. 

CEDB_VALIDTYPE 

The dwDbaseType member is valid and should be 
used. 

CEDBVALIDSORTSPEC 

The rgSortSpecs member is valid and should be 
used. 
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CEDBVALIDDBFLAGS 

The LOWORD of dwFlags member is valid and 
should be used. 

The HIGHWORD identifies the associated database 
properties. This member can be a combination of the 
following values: 

CEDB_NOCOMPRESS 

The database is not compressed. If this flag is 
used with CeSetDatabaselnfoEx, a compressed 
database is uncompressed. If this flag is used with 
CeCreateDatabaseEx, the database is not 
compressed. 

To compress a database, CeSetDatabaselnfoEx or 
CeCreateDatabaseEx is called with 
CEDB_VALIDDBFLAGS and the HIGHWORD 
set to zero. By default, all databases are 
compressed. If you are going to change the 
compression, it should be done at creation time. 

szDbaseName 

Null-terminated string that contains the name of the 
database. The string can have up to 32 characters 
including the termination null character. This member 
must be set when used for CeCreateDatabaseEx 

dwDbaseType 

Type identifier for the database. 
wNumRecords 

Returns the number of records in the database 
wNumSortOrder 

Number of sort orders active in the database. Up to four 
sort orders can be active at a time 

dwSize 

Returns the size, in bytes, of the database 
ftLastModified 

Returns the last time this database was modified 
rgSortSpecs 

Array containing the sort order descriptions. Only the first 
n array members are valid, where n is the value specified 
by the wNumSortOrder member. If no sort orders are 
specified for CeCreateDatabaseEx or when 
CEDB VALIDSORTSPEC is not specified, then a default 
sort order is assigned to the database. 

CeCreateDatabaseEx, CEOIDINFO, CeSetDatabaselnfoEx 
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CEOIDINFO 

The CEOIDINFO structure contains information about an object 
in the object store. 

5 

Syntax typedef struct CEOIDINFO { 

WORD wObjType; 
DWORD dwSize; 
WORD wPad; 
10 union { 

CEFILEINFO infFile; 
CEDIRINFO infDirectory; 
CEDBASEINFO infDatabase; 
CERECORDINFO infRecord- 

15 }; 

} CEOIDINFO; 

At a Glance Header file: Windbase.h 
Platforms: H/PC 
20 Versions: 1.01 and later 

Members wObjType 

Type of the object. This member can be one of the 
following values: 



25 



35 



OBJTYPEJNVALID 

The object store contains no valid object that has 
this object identifier. 



30 OBJTYPEFILE 

The object is a file. 



OBJTYPEDIRECTORY 

The object is a directory. 

OBJTYPEDATABASE 

The object is a database. 



OBJTYPE_RECORD 
40 The object is a record inside a database. 

dwSize 

Must be set to the size of CEOIDINFOEX, that is 
size(CEOIDINFOEX). 

45 wPad 

Aligns the structure on a double-word boundary. 
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infFile 

A CEFILEINFO structure that contains information about 
a tile. This member is valid only if wObiTvoe is 
OBJTYPEFILE. J'ypeis 
5 infDirectory 

A CEDIRINFO structure that contains information about a 
2!™^ ms member »s valid only if wObjType is 
OBJTYPEDIRECTORY. ype is 

infDatabase 

A CED BASEINFO structure that contains information 

? ™™2 ZE&S* CT is valid on,y if w0bjT ^ e 

infRecord 

S^S^s*--- is va,id only if 

Se«A,so ^mw^^ 



CEPROPVAL 



25 



The CEPROPVAL structure contains 



a property value. 



Syntax 



wFlags; 
val; 



typedef struct_CEPROPVAL { 

CEPROPID propid . 

30 W0RD wLenData; 

JU WORD 

CEVALUNION 
} CEPROPVAL; 
typedef CEPROPVAL *PCEPROPVAL; 

35 At a Glance Header file: 
Platforms: 
Versions: 



Windbase.h 
H/PC 

1.01 and later 



40 



Members 



propid 



45 



aroSnn h r ^ The high -° rder word is » 

apphcation-defined identifier, and the low-order word is a 

predefined constant value that indicates the data type of 

i H S u PeClfied by the Val member - T ^ 'ow-oVder 
word can be one of the following values: 

CEVTBLOB 

A CEBLOB structure. 
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CEVT_FILENAME 

• A FILENAME structure. 

CEVTJ2 

5 A 16-bit signed integer. 

CEVTJ4 

A 32-bit signed integer. 

10 CEVT_LPWSTR 

A null-terminated string. 



CEVTJJI2 

A 16-bit unsigned integer. 

CEVTJJI4 

A 32-bit unsigned integer. 

wLenData 
20 Not used. 

wFlags 

Special flags for the property. This parameter can be one 
of the following values: 

25 CEDB_PROPNOTFOUND 

Set by the CeReadRecordProps function if the 
property was not found. 



val 



CEDB_PROPDELETE 

If passed to the CeWriteRecordProps function, this 
flag causes the property to be deleted. 



Actual value for simple types, or a pointer for strings or 
Binary Large Objects (BLOBs). 



Remarks When writing applications for Windows CE version 1 .0, use the 
PEGPROPVAL structure. 

40 See Also CeReadRecordProps, CeSeekDatabase, CeWriteRecordProps 



SORTORDERSPEC 

45 

The SORTORDERSPEC structure contains information about a 
sort order in a database. 
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Syntax 



typedef struct_SORTORDERSPEC { 
PEGPROPID propid; 
DWORD dwFlags; 



5 



} SORTORDERSPEC; 



At a Glance Header file: 
Platforms: 
Versions: 



Windbase.h 
H/PC 

1.0 and later 



10 



Members 



propid 



Specifies the identifier of the property to be sorted on. 
Sorts on binary properties are not allowed. 



Specifies the sort flags. This parameter can be a 
combination of the following values: 

CEDB_SORTJDESCENDING 

The sort is done in descending order. By default, 
the sort is done in ascending order. 

CEDB_SORTCASEINSENSITIVE 

The sort operation is case sensitive. This value is 
valid only for strings. 

CEDB_SORTJJNKOWNFIRST 

Records that do not contain this property are 
placed before all the other records. By default, 
such records are placed after all other records. ' 

CEDB^SORT GENERICORDER 



The system supports only simple sorts on a primary key. Records 
„ with the same key value are sorted in arbitrary order. 



dwFlags 



35 See Also 



CeCreateDatabase, CeDBASEINFO 
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Detailed Description of a Position and Navigation API 
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IPosNav 

X£2&£r*" providK a " ,he me,h0<is needed 10 utili2e A| »"°' s 

Method _ _Des " t* 

^Nr ::C, ° Se n? dle ClosTa P&N device 

IPosNav::pnap,DeleteDeviceList Deletes a linked list of PNDEVICE 
in m xt structures 

IPosNav::pna pi FindDevices Finds all connected P&N devices 

rry xt on the system 

IPo S Nav::p n ap lG etData Retrieves various t>pes of ^ fr ^ 



15 



jr. a, , a P&N device 

IPosNav::p„ap l0 penDevice Opens a P&N device for 



tp^okt. o ^ communication 

IPosN a v ::p „ap,SetDa,a Sends ^ «, ejIher ^ p&N 

.PosNav.pnapiS.ar.Direc.Ca,, ftom to 

20 td~„m r, P&N device 

^ IPosNav: : P napiStopDirectCall Stops a 

IPosNav: rpnapiStartDirectCall that 
IPncK r _ . has been started 

IPosNav,pn=„vB«™ g ToV.loci>y Converts a bearing and two speeds 

.PoaNav.pncnvDegreesToRadians ^SS^SSL. 

.PosNav :: p„ c „ vRmdiaraToDegreK ^SSLr 
.PosNav.pncnvVe^ToBe^s tttSEZgZ*, 

IPosNav::pncnvWjntmToPNTM in 
35 PNTM format 

Remarks The Position and Navigation API (PNAPI) for the AutoPC is a 
subset of the full PNAPI. The IPosNav interface handles mos 

sef ofmet ^ ^ IDGPS > conta ™ * « » 

4q set of methods that are needed to support differential GPS. 

IPosNav: :CloseHandle 

45 The IPosNav::CloseHandle method is used to close a P&N 

Syntax HRESULT CloseHandle ( 

hPNDevice hPN, 

); 
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Parameters hPN 

Handle to the P&N device to be closed. 

5 Return Values S_OK 

Function succeeded. 
E_FAIL 

Unspecified error. 
E_INVALEDARG 

One or more arguments are invalid 
E_NOTIMPL 

Not implemented. 
PNAPI_E_DEVICEUNAVAILABLE 

P&N device not available (Unplugged? Dead?) 
15 PNAPI_E_MEMFREE 

Memory/resource cannot be freed. 

Example XX 

20 Remarks If this method is not called upon exiting, PNAPI resources will 
not be deleted. 

This method must wait for pending calls to finish before stopping 
calls t0 a P&N device. It may therefore take a second or two to 
25 return. 

See Also IPosNav::pnapiOpenDevice 



30 



35 



IPosNav::pnapiDeleteDeviceList 



The IPosNav::pnapiDeleteDeviceList method is used to delete a 
linked list of PNDEVICE structures 

Syntax HRESULT pnapiDeleteDeviceList ( 

pPNDEVICE pPNDeviceHead 

); 

40 Parameters pPNDeviceHead 

Pointer to the first structureln the linked list. 

Return Values S_OK 

Successful. 

45 Errors 

Returns the appropriate HRESULT error value. 

Remarks After opening the selected P&N device(s), delete the PNDEVICE 
linked list by using the pnapiDeleteDeviceList function. 
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See Also IPosNav::pnapiFindDevices 

5 IPosNav::pnapiFindDevices 

The IPosNav::pnapiFindDevices method is used to find all 
connected pointing and navigation devices on the system 

10 Syntax HRESULT pnapiFindDevices ( 

PPPNDEVICE ppDevArray 
DWORD *pdwNumDev 

15 Parameters pDevArray 

H»*% ° f PNDEVI CE pointers. Returns the 

head of a hnked list of PNDEVICE structures The user 

Son ' thiS " St With ^ P^eleteDe JcellT 
20 pdwNumDev 

Returns the number of P&N devices found. 

Return Values S_OK 

Function succeeded. 
E_FAIL 

Unspecified error. 
E_INVALIDARG 

E_NOTX£L r m ° re argUmentS inVaHd 
30 Not implemented. 

TYPEEDLLFUNCTIONNOTFOUND 

Invalid value in registry 
PNAP I_E_REGDBCLOSEKE Y 
Can't close a registry kev 
4o PNAPI_E_MEMFREE 

PNAPI ^----annot be freed. 

45 PNAPI has run out of memory. 

Remarks ^^g^^^^m^^ 
truly S P&N dev^° Wn ^ bUt d ° 6S not retum ^ata on a 
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See Also IPosNav::pnapiOpenDevice, IPosNav::pnapiDeleteDeviceList 



5 IPosNav::pnapiGetData 



The IPosNav::pnapiGetData method is used to get various types 
of data from a P&N device. 

10 Syntax HRESULT pnapiGetData ( 

hPNDevice hPN, 
LPVOID pBuffer, 
DWORD dwSize, 
PNDataj DataType 

15 ); 

Parameters hPN 

P&N handle for the P&N device to use. 

pBuffer 

Pointer to the buffer that will receive the data. If any part 
of the requested data cannot be found, the corresponding 
entry in the PNAV structure that will be part of the buffer 
is marked as invalid. 

dwSize 

Size of pBuffer. 
DataType 

Type of data to get from the P&N device. The following 
types of data can be requested. 



20 



25 



Data Type 



Description 



Structure Type 



30 



35 



PN_DT_POSITION 

PN_DT_VELOCITY 

PN_DT_DEVICESTATE 

PN_DT_TIME 

PN_DT_TM 

PN_DT_ACCURACY 

PN_DT_STATION 

PNDTDEVTCE 

PN_DT_CONFIG 

PNDTSETTINGS 

PN_ST_DGPSSTATUS 

PN DT ALMANAC 



Long,lat,alt position data 
Velocity data 
Device state data 
Time data 
Time data 
Accuracy data 
Station data 
Device profile data 
Configuration data 
Settings data 

Differential GPS status data 
Almanac data 



PNPOSITION 
PNVELOCITY 
PNDEVSTATE 
PNTIME 
PNTM 

PNACCURACY 

PNSTATION 

PNDEVICE 

PNCONFIG 

PNSETTINGS 

PNDGPSSTATUS 

PNALMANAC 



Return Values S_OK 

Function succeeded. 
E_FAIL 

Unspecified error. 
E_INVALIDARG 

One or more arguments are invalid. 
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25 



See Also 
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ENOTIMPL 

Not implemented. 

PNAPI_E_DEVICEUNAVAILABLE 
P&N device not available 

PNAPI_E_STRUCTLOCKED 

Data structure is locked 
PNAPI_E_NOCALLSTARTED 

No call has been started yet 
PNAPI_E_NODATAYET ' 

No data has been received from the P&N device yet 



IPosNav,pnapiSetData,IPosNav::pnapiStartDirectC 



all 



30 IPosNav::pnapiOpenDevice 

The IPosNavrrpnapiOpenDevice method is used to onen 
communication with a GPS device. P 

35 Syntax HRESULT pnapiOpenDevice ( 

phPNDevice phPN 
pPNDEVICEpDev/ce 



); 

40 Parameters phPN 



45 



SSSSl'^SSK 1 rr aVigat, ° n d6vice (phPNDevice 
h^Z LPV OID). If successful, a valid P&N 

handle is returned via this parameter 
p Device 

tottlned 6 rf EVICE Pr ° flle StrUCtUre for ^ device 
to be opened. This structure is returned bv 

pnapiFmdDevices. y 

Return Values S OK 

Function succeeded. 
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25 



See Also 



30 
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E_FAIL 

Unspecified error. 
EINVALIDARG 

One or more arguments are invalid. 
E_NOTIMPL 

Not implemented. 
EJDUTOFMEMORY 

Ran out of memory. 
REGDB_E_READREGDB 

Could not read key from registry. 
PNAPI_E_REGDBCLOSEKEY 

Can't close a registry key. 
PNAPI_E_LOADDLL 

Can't load DLL. 

PNAPI_E_DEVICEUNAVAILABLE 
P&N device not available. 

PNAPI allows multiple applications to use a P&N device 
simultaneously. An application should first use 
pnapiFindDevices to locate the device. When the first application 
opens a P&N device, PNAPI initializes the P&N device according 
to the control panel settings (initializing a rough position and 
time). When a second application opens the same P&N device 
PNAPI does not initialize the P&N device a second time. 

Close the P&N device using the CloseHandle function. 

IPosNav.rpnapiFindDevices, IPosNav::CloseHandle 



IPosNav.-.pnapiSetData 



35 



40 



The IPosNav::pnapiSetData method is used to send data to either 
the P&N device, or the registry. 

Syntax HRESULT pnapiSetData ( 

hPNDevice hPN, 
LPVOID pBuffer, 
DWORD dwSize, 
PNDataj Data Type 

); 



Parameters hPN 



45 



pBuffer 



Handle for the P&N device to use. 



dwSize 



Pointer to a buffer to hold the data. The format is 
determined by DataJType. 

Size of pBuffer, in bytes. 
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Data Type 
PN_DT_POSITION 
PNJDT_VELOOTY 

PNDTDEVICESTATE 
PN_DT_TIME 
PN_DT_TM 
PN_DT_ACCURACY 
PN_DT_STATION 
PN_DT_DEVICE 
PN_DT_CONFIG 
PN_DT_SETTINGS 

PN_DT_DGPSSTATUS 
PN DT ALMANAP 



DataJType 

Type of data to set. The supported data types are: 



Description 



Long,lat,a]t position data 
Velocity data 
Device state data 
Time data 
Time data 
Accuracy data 
Station data 
Device profile data 
Configuration data 
Settings data 

Differential GPS status data 
Almanac data 



Structure Typ e 



5 Return Values Return Vain* 
S_OK 
E_FAIL 

EJNVALIDARG 



Remarks 



35 



PNPOSITION 
PNVELOOTY 
PNDEVSTATE 
PNTIME 
PNTM 

PNACCURACY 
PNSTATION 
PNDEVICE 
PNCONFIG 
PNSETTINGS 
PNDGPSSTATUS 
PN ALMANAC 

leanir 

Function succeeded. 
Unspecified error. 
One or more 
arguments are 
invalid. 

Not implemented. 
P&N device not 
available. 
Application has 
insufficient access 
rights. 

Sis be set ,o a,iow the p&n **• » *- ■» 

be used I ^KXSSESS 
aevice by the IPosNav::p„ a piGelDaU or 

time If aim^non wo* • satellites position at any one 

S ZZttZZT" " «■ *— . - Ly 



E_NOTIMPL 

PNAPI_E_DEVICEUNAVAILABLE 
PNAPI_E_NOACCESS 
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PNAPI allows various OEM defined PNDataj objects 
(structures, usually) to be passed through this function so that 
specific features can be made available. The quantity of available 
calls can be found within the header file included with this 
5 document. These calls start at PN_DT_START_c and end at 

PN_DT_END_c. OEM vendors should provide details about how 
they have implemented these OEM defined PNDataj's. 

All data is sent to the P&N device except PNCONFIG data which 
1 0 is sent to the registry. 

Only applications with READ/WRITE access can use this 
function - the exception being when the user wishes to change 
access rights. 

15 

The PNTIME structure should contain a fairly accurate time in 
UTC (Universal Coordinated Time - also known as Greenwich 
mean time). 

20 See Also IPosNavrrpnapiGetData, IPosNav: ipnapiStartDirectCall 



25 



IPosNav::pnapiStartCal) 



The IPosNav::pnapiStartCall method starts a call to get data from 
the P&N device and place it in PNAPI data structures. 



Syntax HRESULT pnapiStartCall ( 

30 hPNDevice hPN, 

PNDataj Call, 
DWORD dwPeriod, 

); 

35 Parameters hPN 



Call 



The P&N device handle. 



Type of call to get from P&N device. All PNDataj calls 
valid for the pnapiGetData function can be used for Call. 
40 dwPeriod 

Time period between updates of data, in milliseconds. If 
dwPeriod=0, only one call will be made. HdwPeriod=l, 
the call can be made as rapidly as the device permits. 

45 Return Values S_OK 

Function succeeded. 
E_FAIL 

Unspecified error. 
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20 See Also 
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EINVALIDARG 

N_NOT^>°L m ° re argWnemS - inV3,id - 
Not implemented. 

PNA?I_E_DEVICEUNAVAILABLE 
P&N device not available. 

PNAPI_E_DATAUNAVAILABLE 
Data unavailable 

PNAPI_S_CALLALREADYSTARTED 

dev,« s data sftuctures whhin PNAPI as often as TJ£i 
IPosNav,p„apiStopCall,IP (KNav:TnapiGelDala 



as 



^ Ip osNav::pnapiStartDirectCalI 



30 



35 



^^Zgt™"*™ method starts a cal1 to - - 



Syntax HRESULT pnapiStartDirectCall ( 

hPNDevice hPN, 
PNData_t Call, ' 
DWORD dwPeriod 
HWNDA0W ' 



); 

Parameters hPN 
Call 



The P&N device handle. 



40 Type of call to get from P&N device AllPwrw . „ 

hWnd Per "" i "*"» °f **. » milliseconds. 

Return Values S JDK 

Function succeeded. 
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E_FAIL 

Unspecified error. 
E_INVALIDARG 

One or more arguments are invalid. 
E_NOTIMPL 

Not implemented. 
PNAPI_E_DE VICEUN A VAILAB LE 

P&N device not available (Unplugged? Dead 7 ) 
PNAPI_S_CALLALREADYSTARTED 

(Warning) Call already started. 
PNAPI_S_PERIODTOOSMALL 

(Warning) P&N device unable to support a call period as 

fast as that being requested. 

Like pnapiGetData, this method allows the OEM defined 
PNDataj's to be used. For more information, see the 
pnapiGetData method. All data is received from the P&N device 
except PNCONFIG data which is taken from the registry. 

This method will get the requested data every dwPeriod, and then 
post a message to the owner window. The time between updates, 
dwPeriod, is in milliseconds, so presently calls of a period of >2 
weeks can be made. IfdwPeriotM) then only one call will be 
made. UdwPeriod=\ then the call will be made as rapidly as the 
P&N device will allow. OEMs should specify in their 
documentation the maximum and minimum periods that their 
P&N devices support. 

When data is received from the P&N device, PNAPI posts a 
WMCOPYDATA message. The LP ARAM parameter contains 
a COPYDATASTRUCT structure which contains two parameters 
- dwData and IpData. dwData specifies the type of data being 
passed. IpData is a pointer to the relevant structure cast to an 
LPVOID. See WM COPYDATA notes in Win32 help for more 
information. 



dwData 



WMCOPYDATA PN_DT_POSITION 
WMCOPYDATA PN_DT_VELOCITY 
WM_COPYDATA PN_DT_TIME 



WM COPYDATA PN DT DEVICESTA Pointer to 
TE 



IpData 


Meanine 


Pointer to 


PNPOSITION 


PNPOSITION 


data has been 


data- 


returned 


Pointer to 


PNVELOCITY 


PNVELOCITY 


data has been 


data 


returned 


Pointer to 


PNTIME data 


PNTDV1E data 


has been 




returned 


Pointer to 


PNDEVSTATE 


PNDEVSTATE 


data has been 


data 


returned 
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w M_COPYDATA 

WM.COPYDATA 
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PN_DT_ACCURACY Pointer to 

PNACCURACY 

PNDTSTATION £* terto 

PNSTATION 

™.DT.CONF,G US.. 

PNCONFIG data 

PN_DT_ALMANAC P ointerto 

PN ALMANAC 

"WjmW £n,er,o 

PNSETTINGS 
data 



PCT/US99/06223 



PNACCURACY 
data has been 
returned 
PNSTATION 
data has been 
returned 

PNCONFIG data 
has been 
returned 

PNALMANAC 
data has been 
returned 

PNSETTINGS 
data has been 
returned 



See Also 



^W***-0«, lrosNav,p„ap i0 e 1Data " 



IPosNavr.pnapistopCall 

S W» HRESULT pnapiStopCall ( 
hPNDevice hPN, 



PNDataj Call 



Parameters hPN 

Call 11,6 P&Nd «ic= handle. 

Return Values S_OK 

c _ AIr Function succeeded. 

R TXn, UllSPeCifiedeiT Or. 

EJNV ALIDARG 

E_NOTSS>r m ° re argUmCntS m invali * 
DxrAnr Notim Plemented. 

P&Ndevce not available (Unplugged? Dead?). 
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Remarks 



10 



PNAPI_E_NOCALLSTARTED 

No call has been started yet. 

If a call has been started (using IPosNav: :pnapiStartCaIl) with a 
period of 0, then it does not need to be stopped with 
IPosNav::pnapiStopCall. A period of 0 indicates that the call is 
made only once, and then it is automatically stopped. 



See Also IPosNav: :pnapiStartCall 



I PosNav: :pnapiStopDirectCall 

15 



The IPosNav: rpnapiStopDirectCall method is used to stop a 
IPosNav: : P napiStartDirectCalI that has been started. 



Syntax HRESULT pnapiStopDirectCall ( 

hPNDevice hPN, 
20 PNDataj Call 

); 

Parameters hPN 
25 Call 



The P&N device handle. 

Type of call to stop. All calls that are valid for the 
IPosNav: : P napiStartDirectCall function are valid for the 
IPosNav: :pnapiStopDirectCall function. 

30 Return Values S_OK 

Function succeeded. 
E_FAIL 

Unspecified error. 
EINVALIDARG 
35 One or more arguments are invalid 

ENOTIMPL 

Not implemented. 
PNAPIEDEVICEUNAVAILABLE 

P&N device not available (Unplugged? Dead 9 ) 
40 PNAPIENOCALLSTARTED 

No call has yet been started. 

Remarks If a call has been started (using IPosNav: :pnapiStartDirectCall) 
with a period of 0, then this call does not need to be stopped with 
45 IPosNav::pnapiStopDirectCall. A period of 0 indicates that the 

call is made only once, and then is automatically stopped. 

See Also IPosNav::pnapiStartDirectCall 
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I PosNav: : pncn vBearingTo Velocity 



The IPosNav::pncnvBearingToVelocity method is used to convert 
a bearing and two speeds to East, North and Up velocities. 

Syntax HRESULT pncnvVelocityToBearing ( 

const pPNVELENU pENUVel, 
1U pPNVELBEAR pBearVel, 

Parameters pENUVel 

15 d^ l ° 3 PNVELENU Structure h0,din g velocity 

pBearVel 

Pointer to a PNVELBEAR structure holding the beanng 
20 See Also IPosNav-pncnvVelocityToBearing, PNVELENU, PNVELBEAR 



^ IPosNav: :pncnvDegreesToRadians 

The IPosNav:: P ncnvDegreesToRadian S method is used to convert 
latitude/longitude/altitude data from degrees to radians. 

Syntax HRESULT pncnvDegreesToRadians ( 

30 pPNPOSLLA/^Pos 

Parameters pLLAPos 

35 f ointer t0 a PNPOSLLA structure containing the 

latitude/longitude/altitude data. The structure is returned 
with the same position in radians. 

Return Values S OK 

Function succeeded. 
40 E_INVALIDARG 

One or more arguments are invalid. 

See Also IPosNav: :pncnvRadiansToDegrees, PNPOSLLA 

45 
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IPosNav::pncnvPNTMToWintm 

The IPosNav::pncnvPNTMToWintm method is used to convert 
time, in PNTM format, to Win32 SYSTEMTIME format. 

Syntax HRESULT pncnvPNTMToWintm ( 

PNTM pNTM, 

const SYSTEMTIME pTime, 



10 

Parameters pNTM 

The time to be converted, in PNTM format. 

pTime 

Receives the returned Win32 SYSTEMTIME formatted 
1 5 time. 

Return Values S_OK 

Function succeeded. 
E_FAIL 

2 0 Unspecified error. 

EINVALIDARG 

One or more arguments are invalid. 



25 



See Also IPosNav::pncnvWintmToPNTM, PNTM 



IPosNav::pncnvRadiansToDegrees 

30 The ^osNavrrpncnvRadiansToDegrees method is used to convert 

latitude/longitude/altitude data from radians to degrees. 

Syntax HRESULT pncnvRadiansToDegrees ( 

pVWOSLLK pLLAPos 

35 ); 

Parameters pPLLAPos 

Pointer to a PNPOSLLA structure containing the 
40 latitude/longitude/altitude data. The structure is returned with the 

same position in degrees. 

Return Values S_OK 

Function succeeded. 
45 E_rNVALIDARG 

One or more arguments are invalid. 

See also. IPosNav::pncnvDegreesToRadians, PNPOSLLA 
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IPosNav: :pncn vVelocityToBearing 

K^^^ 08 ^ meth ° d " USed 10 convert 
5 Nortn/East/Up velocity data to a bearing and two speeds. 

Syntax HRESULT pncnvVelocityToBearing ( 

pPNVELBEAR pBearVel, 
const pPNVELENU pENUVel, 

io ); 

Parameters pBearVel 

Pointer to a PNVELBEAR structure to hold the bearing 
pENUVel 

Pointer to a PNVELENU structure hold,ng the velocity 

Return values S_OK 

7r . Function succeeded 

zu EINVALIDARG 

One or more arguments are invalid. 

See Also IPosNav: : P ncnvBearingTo Velocity, PNVELENU 

25 

IPosNav::pncnvWintmToPNTM 

Syntax HRESULT pncnvWintmPNTM ( 

const SYSTEMTIME pTime 
„ PNTM pNTM, 

" ); 

Parameters pZVme 

format" 16 10 ^ C ° nverted ' in Win32 SYSTEMTIME 
40 pNTM 0miat ' 

Receives the returned PNTM formatted time. 

Return values S OK 

d c Function succeeded 

^ E_FAIL 

Unspecified error 
EINVALIDARG 
One_or_rnore_arguments are invalid. 
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See Also IPosNav: :pncnvPNTMTo Wintm 



10 



15 



20 



IDGPS 



Remarks 



See Also 



The IDGPS interface provides methods to handle differential GPS 
devices. 



Method 



IDGPS::Close 
IDGPS : : GetRTCM 

IDGPS::GetServiceQuaIity 
IDGPS ::Open 



Description 



Closes a DGPS device 

Gets an RTCM message from a 

DGPS device 

Gets the DGPS service quality 
Opens a DGPS device 



The IDGPS interface contains a smaller set of methods that are 
needed to support differential GPS. 

Because of the variety of ways DGPS can be handled, this SDK 
only provides a definition of the IDGPS interface, not an 
implementation. To utilize DGPS, developers must create an 
object which exposes the IDGPS interface, along with whatever 
code is necessary for such tasks as managing communication with 
the base station. The details of the IDGPS implementation will 
depend on the specifics of the particular DGPS system. 

IPosNav 



30 

IDGPS::CIose 

The IDGPS: :Close method is used to close a DGPS device. 
3 5 Syntax HRESULT Close (void); 

Parameters None 

Return Values S_OK 
40 Method succeeded. 

E_FAIL 

Method failed. 



45 



See Also IDGPS ::Open 
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IDG PS : : G etRTCM 

The IDGPS.rGetRTCM method gets a Radio Technical 
5 DGPS de^cV 0 ' (RTCM) mCSSage fr ° m the 

Syntax HRESULT GetRTCM ( 

DWORD dwMessagelD 
PVOID pData 
DWORD dwSize 

); 



10 



Parameters dwMessagelD 

15 



The RTCM message number (in) 

pData 



Pointer to a buffer to store the returned RTCM message 

dwSize 

20 The size of th e structure being passed (out). 

Return Values S OK 

Method failed. 
E_FAIL 

Unspecified error. 



30 



35 



IDGPS::GetServiceQuality 

The IDGPS::GetServiceQuality method is used to determine the 
quality of support th.s DGPS service can provide. 

Syntax HRESULT GetServiceQuality ( 

DWORD drdwMessage 
DWORD &rdwUpdateRate 

)> 



Parameters rdwMessage 
40 Holds the DGPS service quality. rdyvUpdateRate 

Holds the fastest rate that this DGPS service can hope to 
update its fastest RTCM message. 

Return Values S_OK 

45 Method succeeded. 

EFAIL 

Method failed. 
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IDGPS::Open 



The IDGPS::Open method is used to open a DGPS device. 



Parameters None 
10 Return Values S OK 

Method succeeded. 
EFAIL 

Method failed. 

15 See Also IDGPS::Close 



5 



Syntax 



HRESULT Open (void); 
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Detailed Description of Data Structures for a Position and Navigat; 



ion API 
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CHAPTER 19 
PN3State_t 

5 Enumerates a set of available modes. 

C ° nStant Value Desrrin Hnn 

PN_3S_FALSE ~ Off, or FALSE position 

PN_3S_TRUE 1 On,orTRUEpos,tion 

10 PN_3S_OTHER 2 Other, or indeterminate 
position 



15 PN Access t 



25 



Enumerates the access rights that the P&N device can supply to 
the application. 



20 Constant y a ] ue 



Meaning 



PNASREAD WRITE MIN_PNACCESS_T P&N device has full access 

rights 

PN AS READ MAX_PNACCESS_T P&N device has partial 

access rights (allows user to 
only receive data from the 
P&N device). 



30 



PNACCURACY 



35 



Stores accuracy details about the position supplied by the P&N 
device and the time these details were last updated. 



40 



45 



typedef struct tagPNACCURACY 

{ 

DWORD 
PNTIME 
PNDouble 
PNDouble 
PNDouble 
PNDouble 
PNDouble 
PNDouble 
PNDouble 
PNDouble 

PNAVACCURACY 
DWORD 



dwStructureSize; 
tiTime; 
dHorizError; 
dVerticalError; 
dEDOP; 
dNDOP; 
dVDOP; 
dPDOP; 
dTDOP; 
dGDOP; 
acAvAccuracy; 
dwPNReserved; 
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} PNACCURACY; 

Members dwStructureSize 

The size, in bytes, of the structure. 

5 tiTime 

The time the data was received. 
dHorizError 

Not used by Windows CE. 
dVerticalError 

1 0 Not used by Windows CE 

dEDOP 

East dilution of precision 
dNDOP 

North dilution of precision 
15 dVDOP 

Vertical dilution of precision 

dPDOP 

Position dilution of precision 

dTDOP 

20 Time dilution of precision 

dGDOP 

Geometric dilution of precision. 
acAvAccuracy 

„ Stores which elements of acAvAccuracy of are valid and 

ZD which are not. 

dwPNReserved 

Reserved for future use by PNAPI. 

30 

PNALMANAC 

Stores GPS almanac details. 

35 typedef struct tagPNALMANAC 

{ 

DWORD dwStructureSize; 
PNTIME tiTime; 

40 l^?^ TELLITE saSatellite (PN_NUM SATS c); 

DWORD dwPNReserved; 
} PNALMANAC; 

Members dwStructureSize 

A< The size ' ^ bytes, of the structure. 

4!) tiTime 

Time data was collected. 
saSatellite 

Satellite information. 
dwPNReserved 
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Remarks 



10 



Reserved for future use by PNAPI. 

The index number for each PNSATELLITE structure is 
PRN#/SVID of the satellite in question. However, as the index 
number goes from 0-31, the index number+1 = PRN#/SVID. 

tiTime stores the time this almanac data was collected. To be 
precise, it is the time the first piece of satellite information was 
received. 



PNAVACCURACY 



15 



Stores which PNACCURACY elements are valid and which 
not. 



are 



20 



25 Members 



30 



Name 



typedef struct tagPNAV ACCURACY 
{ 

DWORD dwStructureSize 
DWORD dwAvl; 
DWORD dwPNReserved; 
} PNAVACCURACY 

dwStructureSize 

The size, in bytes, of the structure. 



dwAvl 



The dwAvl parameter contains bit flags - one for each 
element in the corresponding PNACCURACY structure 
that shows whether the element is available. The 
following bit flags are defined for this structure: 



Bit Flag 



Meaning 



35 



40 



PN_AAC_AHORIZERROR 0 
PN_AAC_AVERTICALERROR 1 

PN_AAC_EDOP 2 

PN_AAC_NDOP 3 

PN_AAC_VDOP 4 

PN_AAC_PDOP 5 

PN_AAC_TDOP 6 

PN_AAC_GDOP 7 

Reserved for future use. 8-3 1 



Not used by Windows CE. 
Not used by Windows CE. 
EDOP valid / invalid. 
NDOP valid / invalid. 
VDOP valid / invalid. 
PDOP valid / invalid. 
TDOP valid / invalid. 
GDOP valid / invalid. 



45 



dwPNReserved 

Reserved for future use by PNAPI. 
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PNAVDEVSTATE 

s Stores which DEVSTATE elements are valid and which are not. 

typedef struct tagPNAVDEVSTATE 

DWORD dwStructureSize; 
DWOPvD dwAvl; 
10 DWORD wPNReserved 

} PNAVDEVSTATE; 

Members dwStructureSize 

The size, in bytes, of the structure 

1 D dwAvl 

The dwAvl parameter contains bit flags - one for each 
element m the corresponding PNDEVSTATE structure 
that shows whether the element is available. The 
20 following bit flag is defined for this structure: 

g?"* ■- Bit Flag Mgaaing 

Rese^H? T r ATE ~ Device state valid / invalid. 

Reserved for future use 1-31 

25 dwPNReserved 

Reserved for future use by PNAPI. 



30 PNAVDGPSSTATUS 

Holds status information for differential GPS. 



35 



40 



typedef struct tagPNAVDGPSSTATUS 

DWORD dwStructureSize- 
DWORD dwAvl; 
DWORD dwPNReserved- 
} PPNAVDGPSSTATUS; 

Members dwStructureSize 

The size, in bytes, of the structure. 



dwAvl 

TBD. 

43 dwPNReserved 

Reserved. 
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PNAVINDSTATION 



Shows which PNINDSTATION elements are valid and which are 
not. 



10 



15 



20 



25 



30 



Members 



Name 



typedef struct tagPNAVINDSTATION 

{ 

DWORD dwStructureSize; 
DWORD dwAvl; 
DWORD dwPNReserved; 
} PNAVINDSTATION; 

dwStructureSize 

The size, in bytes, of the structure. 

dwAvl 

The dwAvl parameter contains bit flags - one for each 
element in the corresponding PNINDSTATION structure. 
The following bit flags are defined for this structure: 

Bit Flag Meaning 



PN_ASI_STATE 0 

PN_ASI_STATIONIDNUM 1 

PN_ASI_USED 2 

PN_ASI_ELEVATION 3 

PN_ASI_SATAZIMUTH 4 

PN_ASI_SIGNALSTRENGTH 5 

PN_ASI_COVERAGE 6 

Reserved for future use. 7-3 1 



Station state valid / invalid. 
Station ID number valid / invalid. 
fUsed parameter valid / invalid. 
Satellite elevation valid / invalid. 
Satellite azimuth valid / invalid. 
Signal strength valid / invalid. 
Not used by Windows CE. 



dwPNReserved 

Reserved for future use by PNAPI. 



35 

PNAVPOSLLA 

Shows which of the position elements are valid. It is intended to 
mirror PNPOSLLA structure. 

40 

typedef struct tagPNAVPOSLLA 
{ 

DWORD dwStructureSize; 
DWORD dwAvl; 
45 DWORD dwPNReserved; 

} PNAVPOSLLA; 

Members dwStructureSize 

The size, in bytes, of the structure. 
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10 



15 



dwAvl 



Name 



PN_APL_LONG 
PNAPLLAT 
PN_APL_ALT 
PN_APL_RADIANS 
Reserved for future use. 



The dwAvl parameter contains bit flags - one for each 
element m the corresponding PNPOSLLA structure that 
shows whether the element is available. The following bit 
flags are defined for this structure: 

Bit Flag M^ninn 



0 
1 

2 
3 

4-31 



Longitude valid / invalid. 
Latitude valid / invalid. 
Altitude valid / invalid. 
fRadians parameter valid / invalid. 



dwPNReserved 

Reserved for future use by PNAPI. 



20 PNAVSATELLITE 

Shows which PNSATELLITE elements are valid and which are 



25 



35 



45 



typedef struct tagPNAVSATELLITE 



DWORD dwStructureSize- 
DWORD dwAvl; 

. n DWORD dwPNReserved; 

30 } PNAVSATELLITE; 

Members dwStructureSize 

The size, in bytes, of the structure 

dwAvl 



40 Name 



The dwAvl parameter contains bit flags - one for each 
element in the corresponding PNSATELLITE structure 
that shows whether the element is available The 
following bit flags are defined for this structure: 

Pn'aSA SETDATA B it Flag Meanin, 

PN_ASA~PRN Not used b y Widows CE. 

PNASA SATHEALTH \ V *" d 1 invaM 

2 Satellite heath valid / 

PN_ASA_REFWEEKNUMBER , p nV / Hd ' 

K 3 Reference week number 

PN_ASA_REFTIMEOFWEEK 4 ^' id 7 inv ^ lid - c 

4 Referenced time of week 

PN_ASA ECCENTRICITY c n Valid / inValid - 

3 Eccentricity valid / invalid. 
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PN_ASA_ROOTSEMIMAJORAXIS 6 
PNASAARGUMENTOFPERIGEE 7 
PN_ASA_MEANANOMALYATREFTIME 8 
PN_ASA_RIGHTASCENSIONATREFTIME 9 



PN_ASA_RATERIGHTASCENSION 1 0 

PNASACORRECTTOINCLINATION 1 1 

PNASAAFOCLOCKCORRECT 1 2 

PN_ASA__AF1 CLOCKCORRECT 13 

Reserve for future use. 14.31 



Square root semi-major 
axis valid / invalid. 
Argument of perigee valid / 
invalid. 

Mean anomaly at reference 
time valid / invalid. 
Right ascension at reference 
time valid / invalid. 
Rate of right ascension 
valid / invalid. 
Correction to inclination 
valid / invalid. 
AFO clock correction valid / 
invalid 

AF1 clock correction valid / 
invalid. 



20 



dwPNReserved 

Reserved for future use by PNAPI. 



PNAVSETTINGS 

25 

Shows which PNSETTINGS elements are valid and which 
not. 



30 



35 



40 



Members 



Name 



typedef struct tagPNAVSETTINGS 

{ 

DWORD dwStructureSize; 
DWORD dwAvl; 
DWORD dwPNReserved; 
} PNAVSETTINGS; 

dwStructureSize 

The size, in bytes, of the structure. 

dwAvl 

The dwAvl parameter contains bit flags - one for each 
element in the corresponding-PNSETTINGS structure that 
shows whether the element is available. The following bit 
flags are defined for this structure: 



Bit Flag 



Meaning 



45 



PNASEJ40DE 

PNASEJXjPSENABLE 

PN_ASEJDRENABLE 

PN_ASE_DGPSTIMEOUT 

PNASEDGPS2DENABLE 



0 
1 

2 
3 
4 



Not used by Windows CE. 
Enable differential GPS. 
Enable dead reckoning. 
DGPS timeout. 
Not used by Windows CE. 
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20 



25 



30 



35 



45 



PN_ASE_DGPS2DTIMEOUT 
PNASEDATUM 

PN_ASE_POWERSTATE 
PN_ AS E_ ALTITUDEHOLD 
PN_ASE_AHALTITUDE 
PN_ASE_2DPOSMODE 
PNAS E_2 D ALTITUDE 
PNAS EENVIRONMENT 
PN_ASE_ACCESS 
Reserved for future use. 
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5 

6 

7 

8 

9 

10 

11 

12 

13 

14-31 



Not used by Windows CE. 
Datum valid / invalid. 
Power state valid / invalid. 
Not used by Windows CE. 
Not used by Windows CE. 
Not used by Windows CE. 
Not used by Windows CE. 
Environment valid / invalid. 
Access rights valid / invalid. 



dwPNReserved 

Reserved for future use by PNAPI. 



PN A VST ATI ON 

Shows which PNSTATION elements are valid and which are not. 

typedef struct tagPNAVSTATION 

{ 

DWORD dwStructureSize; 
DWORD dwAvl; 
DWORD dwPNReserved; 
} PNAVSTATION; 

dwStructureSize 

The size, in bytes, of the structure. 



Members 



dwAvl 



Name 

PNASNNUMAVAILABLE 0 
PN_ASN_NUMUSED 1 



The dwAvl parameter contains bit flags - one for each 
element in the corresponding PNSTATION structure that 
shows whether the element is available. The following bit 
flags are defined for this structure. 

Bit Flag Meaning 



40 Reserved for future use. 



Not used by Windows CE. 
Number stations used valid / 
invalid. 



2-31 



dwPNReserved 

Reserved for future by PNAPI. 



PNAVTM 



Stores which PNTM elements are valid and which 



are not. 



1 
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typedef struct tagPNAVTM 

{ 

DWORD 
DWORD 
DWORD 
} PNAVTM; 



dwStructureSize; 
dwAvl; 

dwPNReserved; 



10 



15 



Members 



Name 



dwStructureSize 

The size, in bytes, of the structure. 

dwAvl 

The dwAvl parameter contains bit flags - one for each 
element in the corresponding PNTM structure that shows 
whether the element is available. The following bit flags 
are defined for this structure: 



Bit Flag 



Meaning 



20 



25 



PN_ATM_MILLISEC 0 
PN_ATM_DAY 1 
Reserved for future use. 2-3 1 



Millisecond valid / invalid. 
Day valid / invalid. 



dwPNReserved 

Reserved for future use by PNAPI. 



PNAWELENU 



30 



35 



40 



Members 



45 Name 



Shows which velocity elements are valid and which are not. 

typedef struct tagPNAVVELENU 

{ 

DWORD dwStructureSize; 
DWORD dwAvl; 
DWORD dwPNReserved; 
} PNAWELENU; 

dwStructureSize 

The size, in bytes, of the structure. 

dwAvl 

The dwAvl parameter contains bit flags - one for each 
element in the corresponding PNVELENU structure. 
They show whether the element is available. The 
following bit flags are defined for this structure: 

Bit Flag Mfanino 



PN_AVN_EAST 0 

PNAVNNORTH 1 

PN_AVN_UP 2 

Reserved for future use. 3-31 



East velocity valid / invalid. 
North velocity valid / invalid. 
Up velocity valid / invalid. 
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dwPNReserved 

Reserved for future use. 



PNCONFIG 

,he as saved -«■— 

typedef struct tagPNCONFIG 

DWORD dwStructureSize; 

PNPOSITION poPos.tionData- 

PNACCURACY acAccuracy- 

PNPOSITION poStaticRefPos; 

PNALMANAC alAlmanac; 

20 PNSETTINGS seSettings; 

20 l^ool flnitAlnfanac; 

PNBool flnitPosition; 

PNBool flnitTime; 

Members dwStructureSize 

The size, in bytes, of the structure 
poPositionData 

30 H ° lds P° sition time it was found. Only PNPOSLLA 

Portion used by Windows CE. 
acAccuracy 

Not used by Windows CE 
poStaticRefPos 

Not used by Windows CE. 
J:> alAlmanac 

Almanac data. 
seSettings 

Not used by Windows CE. 
flnitAlmanac 

fInitTinT le ' hCr POS '" 0n W '" be il,iliali2ed °" "P- 
« dwPNR^ * W '" bt - « »P- 



Reserved for future use by PNAPI. 
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All position data stored in these structures is stored in Longitude, 
Latitude, Altitude format in radians. If any structure contains a ' 
tiTime parameter, it shows when the data was gathered. 

Note: all values in the PNCONFIG structure go to the registry. 
No information is passed to the device. 



PNData t 



15 



20 



25 



30 



35 



PNdataj enumerates the types of data to be used by functions 
such as pnapiGetData and pnapiSetData. 



Data Type 



40 



PN_DT_ALL 
PN_DT_POSITION 

PNDTVELOCITY 

PNDTDEVICESTATE 

PN_DT_TIME 

PN_DT_TM 

PN_DT_ACCURACY 

PN_DT_STATION 
PN_DT_DEVICE 

PN_DT_CONFIG 

PN_DT_S ETTINGS 

PN_DT_STATICREFPOS 
PN_DT_DGPSSTATUS 

PNDTRTCMl 
PNDTALMANAC 

PN_DT_STATUS 
PN DT RESET 



Description 



All PNDatajs fields. 
Longitude, latitude, altitude 
position data (PNPOSLLA format). 
Velocity data (PNVELOCITY 
format). 

Device state data (PNDEVSTATE 
format). 

Time data (PNTIME format). 
Time data (PNTM format). 
Accuracy data (PNACCURACY 
format). 

Station data (PNSTATION format). 
Device profile data (PNDEVICE 
format). 

Configuration data (PNCONFIG 
format). 

Settings data (PNSETTINGS 
format). 

Not used by Windows CE. 
Diff GPS status data 
(PNDGPSSTATUS format). 
Not used by Windows CE. 
Almanac data (PNALMANAC 
format). 

Not used by Windows CE. 
Not used by Windows CE. 



PNDatumj 

45 

Enumerates the links between datum and datum code. 

Constant Value Mining 

PN_DA_WGS84 0 World Geodetic System 1 984 
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Remarks Only WGS84 is valid. 

5 

PNDEVICE 

The PNDEVICE structure contains a profile of a GPS dev,ce In 

10 i U L Uple dEViCeS ' the laSt e,ement in the structure is a 

pmnter to another PNDEVICE structure, and can be used to form 
a linked list of structures. 

typedef struct tagPNDEVICE 

15 DWORD dwStructureSize; 

uSS^ ^Manufacturer [PNJVTNFCT SIZE cl- 

WCHAR szModel fPN_MODEL SIZE c] 4 " 
PNReceivertrtReceiverType- 

7n DWORD dwUseCount; ' 

-U DWORD dwQuality; 

Zr^ Comport [PN_COM_PORT LEN c]; 

2 ^ e 8 Root [PN REG PATH LEN c] 

DWORD dwComPort; " ~ J 

DWORD dwPNReserved; 
struct tagPNDEVICE* pNexf 
} PNDEVICE; 

Members dwStructureSize 

n The size > in bytes, of the structure. 

JU szManufacturer 

Not used by Windows CE. 
szModel 



25 



35 



40 



45 



The GPS chip manufacture and model name 
rtKeceiverType 

Not used by Windows CE. 
dwUseCount 

devTc'T ° f appliC3ti0ns that are gently using this 
dwQuality 

Quality of data this device can deliver (the lower the 

number the better it is) 

100 

Highest quality service. Supports all PNAPI 
features. 

200 

PMAm e i 1/Trimble bmary Standard Su PP°*s most 
PNAPI features. 
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300 






Garmin standard. Supports not quite as many 




features as 200. 


400 






NMEA V2. 1 standard. Supports some features. 


500 




MA/fFA V7 ft 1 VI cflnHorW 

l^iviirfj^v v^.u/ v ij sianoaro. 


600 






NMEA V 1.0 standard. 


700 






Will support basic position and not much else. 


800 




900 


Will give position, but not necessarily altitude. 


Very basic support. 


szComPort 




Not used by Windows CE. 


szRegRoot 





For PNAPI internal use. 

pNext 

For multiple devices, pNext points to the next structure in 
a linked list. 
dwComPort 

COM port in numerical format (see PNJ2P_GPSl_c and 
PNJ2P_GPS2Pc). 
dwPNReserved 

Reserved for future use by PNAPI. 



30 

PNDeviceState 

Enumerates the possible device states. 
35 State Value 



Description 



PN_DS_INVALIDDS 
PNDSNOTPRESENT 
40 PN DS ERROR 



-1000 

MIN_DEVICESTATE_T 
1 



PN_DS_WARNING 2 
45 PN_DS_OK 3 

PN DS SEARCHING 4 



//Device State is in 
invalid state. 
//Device not present 
(i.e. been unplugged) 
//Error in device 
making it not operate 
at all. 

//Error with device 
but can still operate. 
//Device 100% OK 
(but not yet 
searching). 
//Searching for fix. 
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PN_DS_LEVEL2 
PN_DS_LEVEL3 
PN^DS^LEVEL4 
PNDS_LEVEL5 
PN_DS__LEVEL6 
PN_DS^F0UND1SAT 
15 PN^DS^FOUND2SATS 
PN_DS_NOTIME 
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//Found level ] 
g accuracy data. 

//Found level 2 
j accuracy data. 

//Found level 3 
g accuracy data. 

//Found level 4 
g accuracy data. 

//Found level 5 
10 accuracy data. 

//Found level 6 
j j accuracy data. 

//Found 1 satellite 
p (GPS specific). 

//Found 2 satellites 

MAX_DEVICESTATE_T 

(GPS specific). 



25 



PNDEVSTATE 

Stores the P&N device state and what time it was last updated. 



typedef struct tagPNDEVSTATE 



30 



35 Members 



40 



45 



{ 

?mT dwStructureSize; 
PNTIME tiTime; 

PNDeviceState_t dsState- 
PNAVDEVSTATE dsAvState; 

) pndev W s 0 tS E; dwPNRese ^ 

dwStructureSize 

tiTime ^ ^ " ° f the structure - 
The time of the last update 

dsState 

The device state. 
dsAvState 

Shows which dsState elements are valid and which are 

dwPNReserved 

Reserved for future use. 
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PNDGPSSTATUS 

Holds the differential GPS status. 

5 typedef struct tagPNDGPSSTATUS 

{ 

DWORD dwStructureSize; 

PNTIME tiTime; 

PN3State_t DGPSMode; 

10 PN3State_t OperatingMode; 

PNBool fDGPSStatus; 

DWORD dwDGPSAgeLimit; 

PNAVDGPSSTATUS dpAvDGPSStatus; 

DWORD dwPNReserved; 
15 } PNDGPSSTATUS; 

Members dwStructureSize 

The size, in bytes, of the structure. 

tiTime 

20 Time the data was gathered. 

DGPSMode 

Value Description 

PN_3S_FALSE DGPS off 
PN_3S_TRUE DGPS on 

25 PN_3S_OTHER Auto selection 



OperatingMode 

Value 

PN_3S_FALSE 

PN_3S_TRUE 

PN_3S_OTHER 



Description 
2D only 
3D only 
Auto selection 



fDGPSSstatus 

True, if outputting position with the receiver using DGPS 
corrections. 

False, if not using DGPS corrections. 
dwDGPSAgeLimit 

Maximum age to use, in milliseconds. 
dpAvDGPSStatus 

dwPNReserved 

Reserved for future use. 



45 

PNEnv t 



Pre-defined environments to which P&N devices can be set. 
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Constant Vg| 



PN^ETOPENROAD i 
PN_ET__URBANCANYON 2 

PN_ET_FOREST 3 
PNETOPENOCEAN 4 



PN_ET_AIRCRAFT 



PN_ET_NONE 



PN_ET_USER 



MAX PNEnv T 



PCT/US99/06223 



Meaning 



Device is not 
moving. 

Device is on open 
road with clear view 
of sky. 

Device is surrounded 
by tall city buildings. 
This is the 'City' 
option in the GPS 
Control panel applet. 
Device is in a forest 
- or near trees. 
Device is on the 
open ocean with full 
view of sky. This is 
the 'Open water' 
option in the GPS 
Control panel applet. 
Device is in an 
aircraft with full 
view of sky. 
No environment yet 
set (only returned by 

PNSETTINGS). 
TBD. 



30 PNINDSTATION 



35 



40 



45 



»&. detail and ,he ,i me each was ,aa, 



typedef struct tagPNlNDSTATION 



{ 



DWORD 
PNTIME 

PNStationState t 

DWORD 

PNBool 

PNDouble 

PNDouble 

PNDouble 

DWORD 

PNAVINDSTATION 
DWORD 

PNINDSTATION; 



dwStructureSize; 
tiTime; 

ssState; 

dwStationlDNunr 
fUsed; 

dSatElevation; 

dSatAzimuth; 

dSignalStrength; 

dwCoverage; 

siAvIndStation; 

dwPNReserved- 
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10 



20 



Members dwStructureSize 

The size, in bytes, of the structure. 

tiTime 

Not used by Windows CE. 

ssState 

State of this station. 
dwStationlDNum 

PRN#/SVID or unique station number. 

fUsed 

Whether station is being used for calcns. 
dSatElevation 

Measured in radians (0-rc/2). 
dSatAzimuth 

Measured in radians (0-2ti). 
dSignalStrength 

Signal strength, in dB. 
dwCoverage 

Not used by Windows CE. 
siAvIndStation 

Shows which PNTNDSTATION elements are valid and 
which are not. 
dwPNReserved 

Reserved for future use by PNAPI. 

Remarks For GPS receivers, dwStationID is defined as the PRN or SVID 
satellite number. Numbers 33-64 are reserved for WAAS. 
Numbers 65-96 are reserved for GLONASS. 



30 



If dwCoverage is zero, the period of coverage is not available, or 
is unreliable (i.e. highly variable). 



PNPOSITION 

35 

Stores the position and time at which this position was found. 

typedef struct tagPNPOSITION 

{ 

40 DWORD dwStructureSize; 

PNTIME tiTime; 

PNPOSLLA psPosition; 

PNAVPOSLLA psAvPosition; 

DWORD dwPNReserved; 
45 } PNPOSITION; 

Members dwStructureSize 

The size, in bytes, of the structure. 
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tiTime 

pspos ltl or thepos,tionwasacf ' u,red - 

The position. 
psAvPosition 



Reserved for ftiture 



use. 



PNPOSLLA 



typedef struct tagPNPOSLLA 

7 0 PNDouble dLorig: 

PNDouble dLaf 
PNDouble 



25 Members 



30 



dAlt; 

i D x m . PNBco1 ^dians; 
> PNPOSLLA; 

dLong 

The longitude 

dLat 

The latitude 

dAlt 

m a dtof 8h ' above8eoidi "™^ 



40 



45 



PNPowerState J 

E ~ S *■ diff ™ I— — ft. F &N <ev,ce can have 
£°J]stanL____ Value_ 

Device temporarily 
PNPWSTANDBY 2 suspended. 

Device in standby 
PN_PW_LOWPOWER 3 mode. 

Device in low power 

mode. 
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PN_PW_MIDPOWER 4 
PN_PW_FULLPOWER 5 



129 



Device in half power 
mode. 

Device in full power 
mode. 



PNRTCM1 



15 



20 



25 



30 



35 



40 



45 



Members 



Remarks 



This structure contains the RTCM message. 



typedef struct PNRTCM1 

{ 

DWORD 
PNTIME 
BYTE 
BYTE 



PNRTCMHEADER Header; 



dwStructureSize; 
tiTime; 

ucRTCMMajorVersion; 
ucRTCMMinorVersion; 



BYTE 

PNRTCM1SAT 
PNByte 



ucNumSats; 
SatData 

(PN_NUM_RTCMl_SATS_c); 
bRawData 

(PNRTCM 1 _M AXB YTELEN 

c); 

dwPNReserved; 



DWORD 
} PNRTCM1; 
typedef PNRTCM 1 * pPNRTCM 1 ; 

dwStructureSize 

Size of the structure. 

tiTime 

The time (as a PNTIME structure) 
ucRTCMMajorVersion 

Major version number. 
ucRTCMMinorVersion 

Minor version number. 

Header 

Message header. 
ucNumSats 

Number of valid satellites in SatData 
SatData 

The satellite data. 
bRawData 

The raw data. 

This structure definition is provided for the use of application 
developers implementing DGPS objects. 
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PNRTCM1SAT 

This structure contains satellite data for DGPS. 



Members 



Remarks 



typedef struct PNRTCM1SAT 

{ 

DWORD 
PNBool 
BYTE 
BYTE 
WORD 
BYTE 
BYTE 
DWORD 
} PNRTCM1SAT 



dwStructureSize; 
fScaleFactor; 
ucUDRE; 
ucSatellitelD; 
uPsCorrection; 
ucRRateCorrection; 
ucIssueOfData; 
dwPNReserved; 



dwStructureSize 

Size of the structure. 
fScaleFactor 

ucUDRE 

ucSatellitelD 

Satellite ID. 
uPsCorrection 

ucRRateCorrection 

ucIssueOfData 



This structure definition is provided for the use of appl 
developers implementing DGPS objects. 



ication 



35 



40 



PNRTCMHEADER 

This structure contains the header for an RTCM message, 
typedef struct tagPNRTCMHEADER 



45 



f 



DWORD 

BYTE 

WORD 

WORD 

BYTE 

BYTE 

BYTE 



DWORD 
} PNRTCMHEADER; 



dwStructureSize; 
ucMessageType; 
uStationID; 
uModZCount; 
ucSequenceNum; 
ucFrameLength; 
ucStationHealth; 
dwPNReserved; 
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dwStructureSize 

Size of the structure. 
ucMessageType 

Message type (frame ID). 
uStationID 

Station ID. 
uModZCount 

?? 

ucSequenceNum 

Sequence number. 
ucFrameLength 

Frame length. 
ucStationHealth 

Station health. 

This structure definition is provided for the use of application 
developers implementing DGPS objects. 



PNSATELLITE 



25 



Stores individual satellite data. 

typedef struct tagPNSATELLITE 

{ 



30 



35 



40 



45 



DWORD 
PNTIME 
PNBool 
DWORD 
PNByte 
DWORD 
DWORD 
PNDouble 
PNDouble 
PNDouble 
PNDouble 
PNDouble 
PNDouble 
PNDouble 
PNDouble 
PNDouble 
PNAVSATELLITE 
DWORD 
PNSATELLITE; 



dwStructureSize; 

tiTime; 

fSetData; 

dwPRN; 

bSatHealth; 

dwRefWeekNumber; 

dwRefTimeOfWeek; 

dEccentricity; 

dRootSemiMajorAxis; 

dArgumentOfPerigee; 

dMeanAmomalyAtRefTime; 

dRightAscensionAtRefTime; 

dRateRightAscension; 

dCorrectToInclination; 

dAFOClockCorrect; 

dAFlClockCorrect; 

saAvSatellite; 

dwPNReserved; 



Members dwStructSize 

The size, in bytes, of the structure. 
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15 



20 



25 



tiTime 

Not used by Windows CE. 
fSetData 

Not used by Windows CE 
dwPRN 

Satellite PRN number 
bSatHealth 

Health summary (binary). 
dwRefWeekNumber 

GPS week number. 
dwRefTimeOfWeek 

Almanac reference time. 
dEccentricity 

Eccentricity. 
dRootSemiMajorAxis 

Measures in meters A 0.5. 
dArgumentOfPerigee 

Measured in radians. 
dMeanAnomolyAtRefTime 

Measured in radians. 
dRightAscensionAtRefTime. 

Measured in radians. 
dRateRightAscension 

Measured in radians/sec. 
dCorrectToInclination 

Measured in PI radians 
dAFOClockCorrect 

Measured in seconds 
dAFlClockCorrect 

Measured in sec/sec. 
saAvSatellite 

Which elements are valid. 
dwPNReserved 

Reserved for future use by PNAPI. 



device settings that can be changed by the 



typedef struct tagPNSETTINGS 



Remark 




45 PNSETTINGS 
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{ 

DWORD 
PNTIME 

PNSTATIONMODE 

PNBooi 

PNBool 

DWORD 

PNBool 

DWORD 

PNDatumj 

PNPowerStatet 

PNAltHoldj 

PNDouble 

PN2DMode_t 

PNDouble 

PNAccess_t 

PNEnvj 

PNAVSETTINGS 
DWORD 
} PNSETTrNGS; 



dwStructureSize; 
tiTime; 

cmMode[PN__NUM_SATS_c]; 

fDGPSEnable; 

fDREnable; 

dwDGPSTimeOut; 

fDGPS2DEnable; 

dwDGPS2DTimeOut; 

daDatum; 

pwPowerState; 

ahAltitudeHold; 

dAHAltitude; 

mo2DPosMode; 

d2DAltitude; 

as Access; // 

etEnvironment; 

seAvSettings; // 

dwPNReserved; // 



dwStructureSize 

The size, in bytes, of the structure. 

tiTime 

The time when the data was gathered. 
cmMode 

Not used by Windows CE. 
fDGPSEnable 

Enables/disables DGPS functionality. 
fDREnable 

Enable/disables dead reckoning functionality 
dwDGPSTimeOut 

Sets/gets the DGPS time out (in milliseconds). 
fDGPS2DEnable 

Not used by Windows CE. 
dwDGPS2DTimeOut 

Not used by Windows CE. _ 
daDatum 

Datum receiver uses. 
pwPowerState 

Power state of device. 
ahAltitudeHold 

Not used by Windows CE. 
dAHAltitude 

Not used by Windows CE. 
mo2DPosMode 

Not used by Windows CE. 
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d2DPosMode 

Not used by Windows CE 
d2DAltitude 

Not used by Windows CE. 
asAccess 

Access rights for device. 
etEnvironment 

Environment for this device. 
seAvSettings 

Which elements are valid. 
dwPNReserved 

Reserved for future use by PNAPI. 



15 



PNSTATION 
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Contains the details for all stations the P&N device has 



access to. 



typedef struct tagPNSTATION 

DWORD 

PNTIME 

DWORD 

DWORD 

PNAVSTATION 

PNINDSTATION 

DWORD 
} PNSTATION; 



dwStructureSize; 
tiTime; 

dwNumAvailable; // 
dwNumUsed; 
snAvStation; 
siStations 

[PN_NUM_STATIONS_c]; 
dwPNReserved; 



Members dwStructureSize 

The size, in bytes, of the structure. 

tiTime 

The time the structure was last updated 
dwNumAvailable 

Not used by Windows CE. 
dwNumUsed 

Number of stations being tracked by the device 
snAvStation 

S tores which elements of PNSTATION of are valid and 
which are not. 
siStations 

Individual station data. 
dwPNReserved 

Reserved for future use by PNAPI. 



1 
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PNStationState t 

Enumerates the station states. 
5 Constant Value 



10 



PNCSJJNAVAILABLE 0 

PNCSJDLE l 

PN_CS_SEARCHING 2 

PN^CSJTRACKING 3 



Description 



Station unavailable. 
Station idle. 
Station searching for 
data. 

Station finding good 
data. 



15 PNTIME 



Stores P&N device time and computer system time. 



typedef struct tagPNTIME 
20 { 

PNTM tmDevice; 

PNAVTM tmAvDevice; 

PNTM tmLeapDiflTime; 

PNAVTM tmAvLeapDiffTime; 

25 PNTM tmComputer; 

PNAVTM tmAvComputer; 
} PNTIME; 

Members tmDevice 
30 The time reported by the device. 

tmAvDevice 

Stores which elements of tmAvDevice are valid and which 
are not. 
tmLeapDiffTime 
35 Not used by Windows CE. 

tmAvLeapDiffTime 

Not used by Windows CE. 
tmComputer 

The system time on the computer. 
40 tmAvComputer 

Stores which elements of tmAvComputer are valid and 
which are not. 



45 

PNTM 



Stores time to the millisecond. 
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typedef struct tagPNTM 

DWORD 
DWORD 
} PNTM; 



PCT/US99/06223 



dwMillisec; 
dwDay; 



dwMillisec 

dwDay MiIliSeC ° ndS ""^ ^ ° f day t 0 " 86400000 )- 
Days since Jan 1" 1900. 



PNVELBEAR 

15 



20 



velochies VelOClty dCtailS ^ bm ° f 3 and *™ 

typedef struct tagPNVELBEAR 

PNDoubledBearing; 
PNDoubledHorizSpeed; 
PNDoubledVertSpeed- ' 
} PNVELBEAR; 



25 

Members dBearing 

dHonzsTeed^ ^ " "» ^ to +PL Zer ° is North - 

Horizontal speed in meters/sec 
30 dVertSpeed 

Vertical speed in meters per second. 



35 PNVELENU 



40 



45 

Members East 



Contains velocity details in the East, North, Up format, 
typedef struct tagPNVELENU 

PNDouble East; 

PNDouble North; 

PNDouble Up; 
} PNVELENU; 



East velocity, in meters/second 

North 

North velocity, in meters/second. 
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Up 
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Up velocity, in meters/second. 



A westward velocity is expressed as a negative East velocity and 
a southward velocity is expressed as a negative North velocity. 



10 



15 



20 



25 



30 



PNVELOCITY 

Stores velocities and the time they were last updated. 

typedef struct tagPNVELOCITY 
{ 

DWORD dwStructureSize; 

PNTIME tiTime; 

PNVELENU vlVelochy; 

PNAVVELENU vlAvVelocity; 

DWORD dwPNReserved; 
} PNVELOCITY; 

Members dwStructureSize 

The size, in bytes, of the structure. 

tiTime 

The time. 
vIVelocity 

The velocity. 
vlAvVelocity 

Shows which vIVelocity elements are valid and which are 
not. 

dwPNReserved 

For future use. 
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Detailed Description of a Handwriting Recognition API 
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Module/component: 

Platforms: H/PC 

Windows CE versions: 2.02 and later 

5 Parameters hVol 

VOL structure returned from FSDMGR RegisterVolume 

hProc 

Originating process handle. 
pSearch 

10 FSD-defined search-specific data for the new handle. 

Return Values If the function is successful, it returns a search handle associated 
with the originating process. If it is unsuccessful, it returns 
INVALIDHANDLEVALUE. 



15 



20 



Remarks FSDMGR RegisterVolume 
See Also 

HwxConfig 



The HwxConfig function initializes the handwriting recognition 
25 dynamic-link library (DLL). 

Syntax BOOL HwxConfig ( 

void 

); 

30 

At a Glance Header file: Recog.h 
Module/component: 
Platforms: H/PC 
Windows CE versions: 2.0 and later 

35 

Return Values If the function is successful, it returns TRUE. If an error occurred 
initializing the handwriting recognition engine, the function 
returns FALSE. 

40 If k is unsuccessful, use GetLastError to identify the cause of the 

error. 



Remarks This function is called only once bv each application to initialize 
the DLL. 



45 
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The HwxCreate function creates a handwriting recognition 
context (HRC) object for the recognizer. 

Syntax HRC HwxCreate ( 

HRC hrc 

); 

10 At a Glance Header file: Recog.h 
Module/component: 
Platforms: H/PC 
Windows CE versions: 2.0 and later 

1 5 Parameters hrc 

Handle to an existing HRC object that provides settings 
for the recognition context being created. If it is NULL, 
then default settings are used. 

Return Values If the function is successful, it returns the handle to the newly 
created HRC object; otherwise, it returns NULL. 



If HwxCreate fails, use GetLastError to get error information. 
25 Remarks This function is called before any ink is collected. 

The hrc parameter is used to copy an old context's settings into 
the new HRC object. These settings include word lists, coercion 

, 0 f nd th t HWX GUIDE structure, but exclude any pen data that may 

JU be in the old context. 

See Also HwxDestroy, HWXGUIDE 



40 



HwxDestroy 



The HwxDestroy function destroys a handwriting recognition 
context (HRC) object. 



Syntax BOOL HwxDestroy ( 

HRC hrc 

); 

45 At a Glance Header file: Recog.h 
Module/component: 
Platforms: H/PC 
Windows CE versions: 2.0 and later 
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Parameters hrc 

Handle to the HRC object. 



5 



Return Values If the function is successful, it returns TRUE. If there was an 
invalid parameter or other error, it returns FALSE. 

If this function fails, call GetLastError for error information. 

Remarks This function is called to destroy an HRC after recognition is 
1 0 complete. After HwxDestroy returns TRUE, the handle hrc is no 

longer valid. The application should set hrc to NULL to ensure it 
is not inadvertently used again. 



15 



20 



25 



30 



35 



40 



45 



HwxSetGuide 

The HwxSetGuide function identifies the location of the boxes on 
the screen for a specified handwriting recognition context (HRC). 

Syntax BOOL HwxSetGuide ( 

HRC hrc, 

HWXGUIDE* IpGuide 

); 

At a Glance Header file: Recog.h 
Module/component: 
Platforms: H/PC 
Windows CE versions: 2.0 and later 

Parameters lire 

Handle to the HRC object. 
IpGuide 

Pointer to a HWXGUIDE structure. 

Return Values If the function is successful, it returns TRUE. If the function is 
unsuccessful, it returns FALSE. 

If the function fails, use GetLastErrorjo get error information. 

Remarks This function is used for doing boxed recognition. The GUIDE 
structure defines the size and position of the boxes. If IpGuide is 
NULL, or if all the members in the GUIDE structure are 0, the 
recognizer does not use guides. This is also known as free input. 

See Also HWXGUIDE 
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HwxALCValid 

r?cS™ nC, '° n ^ °< *™<™ - - 

Syntax BOOL HwxALCValid ( 

HRC hrc, 
ALC ale 

); 

At a Glance Header file: R h 

Module/component: 
Platforms: P/PC 
Windows CE versions: 2.0 and later 



20 



30 



40 



Parameters hrc 
ale 



object l ° handWriting rec °g»»ti°n context (HRC) 



?J - White space 

- D ALCLCALPHA 



^ b he « SCnbCS CharaCt6r 11131 » 

It ran h ^OB™* 1 - l ° evaluate the input handwriting 

alc w^tT m ° re ° f the f ° I,owin§ va,ues: 



The lowercase alphabet, a through z 
ALCUCALPHA ' 

a r ^ x The u PP ercase alphabet, A through Z 
ALCNUMERIC 



0 through 9 
ALCPUNC 



at r> ^ daid P unctuati on, language dependent 
ALC_NUMERIC_PUNC 



■» s Non-digit characters in numbers 

ALCMATH 



ALC.Sf^? (???Lan ^ e indent???) 

Ar c mS? n ol local monetar y ex P^ssions. 
ALCCOMMONS YMBOLS 

ALC OTHER° niy Symb ° IS fi ° m aH cate 8 ories - 

Other punctuation not typically used. 
A-LC__ASCII 



4S 7 " bit characters - 20 through 7F 

3 ALC_HIRAGANA 

Hiragawa. 
ALCKATAKANA 
Katakana. 
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ALC_KANJI_COMMON 

Common Kanji (J?N). 
ALC_KANJI_RARE 
ALC_HANGUL_COMMON 

Common Hangul used in Korea 
ALCHANGULRARE 

The rest of Hangul used in Korea 
ALC_UNUSED 

Reserved for future use. 
ALC_OEM 

OEM recognizer specific. 



Useful groupings, by 
combining two or more 
of the basic ALC 
groupingsuseful ALC 
groupings 



definition 
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ALCALPHA 

ALC_ALPHANUMERIC 

ALC_KANA 

ALC_KANJI_ALL 

ALC_HANGUL_ALL 

ALCEXTENDEDSYM 

ALC_SYS_MINIMUM 

ALC-SYS-DEFAULT 



Standard combinations for 
various languages.language 
ALC groupings 



ALC_LCALPHA | ALC_UCALPHA 
ALC_ALPHA | ALC_NTJMERIC 
ALC_HIRAGANA | ALC_KATAKANA 
ALC_KANJI_COMMON | ALC_KANJI_RARE 
ALC HANGUL COMMON | 

ALCHANGULRARE 
ALC MATH | ALCMONETARY | 

ALC_OTHER 
ALC-ALPHANUMERJC | ALC_PUNC | 

ALC_ WHITE 
ALC_SYS_MINTMUM | 

ALC_COMMON_SYMBOLS 

definition 



ALC_USA_COMMON 
ALC_USA_EXTENDED 

ALC_JPN_COMMON 

ALC_JPN_EXTENDED 

ALC_CHS_COMMON 

ALC_CHS_EXTENDED 

ALC CHT COMMON 



ALC_S YS_DEF AULT " ™ 
ALC USA COMMON | 

ALC_EXTENDED_SYM 
ALC_SYS_DEFAULT | ALC KANA | 

ALC_KANJI_COMMON 
ALC_JPN_COMMON | ALC EXTENDED SYM 

I ALC KANJI RARE 
ALC SYS DEFAULT | 

ALC_KANJI_COMMON 
ALC_CHS_COMMON | 

ALC_EXTENDED_SYM | 

ALC_KANJI_RARE 
ALC_SYS_DEFAULT | 

ALC_KANJI_COMMON 



\ 



SUBSTITUTE SHEET (RULE 26) 



WO 99/49394 



PCT/US99/06223 



10 



15 



ALCCHTEXTENDED 

ALCKORCOMMON 

ALCKOREXTENDED 
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ALC_CHT_COMMON | 

ALC_EXTENDED_SYM | 
AtC_KANJI_RARE 
ALC_SYS_DEFAULT | 

ALC_HANGUL_COMMON | 
ALC_KANJI_COMMON 
ALC_KOR_COMMON | 

ALC_EXTENDED_S YM | 
ALCH AN GUL_RARE | 
ALC_KANJI_RARE 

Return Values If the recognizer is set to recognize the specified ALC grouping 
the function returns TRUE. If the recognizer is not set, the 
function returns FALSE. 

If HwxALCValid fails, use GetLastError for error information. 

Remarks This function tells the recognizer which characters to use to 
evaluate the ink in the HRC. 



25 



40 



45 



HwxALCPriority 



The HwxALCPriority function reorders the characters returned by 
the recognizer so that selected characters appear at the top of the 
list. 



Syntax BOOL HwxALCPriority ( 

30 HRC Arc, 

ALC ale 

); 

At a Glance Header file: Recog.h 
35 Module/component: 

Platforms: H/PC 
Windows CE versions: 2.0 and later 



Parameters hrc 

Handle to the handwriting recognition context (HRC) 
object. 

ale 

ALC value that describes the character grouping that will 
be used by the recognizer to ???????. 

Return Values If the recognizer has been reset for the selected characters, the 
function returns TRUE. The function returns FALSE otherwise. 
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If this function fails, use GetLastError to identify the cause of the 
error. 



Remarks ????????? need to describe how this works ?????????? 
See Also HwxALCValid ' 



10 HwxSetPartial 

The HwxSetPartial function sets the recognizer parameter for 
partial recognition. 

1 5 Syntax BOOL HwxSetPartial ( 

HRC hrc, 
UINT urecog 

); 

20 At a Glance Header file: Recog.h 
Module/component: 
Platforms: H/PC 
Windows CE versions: 2.0 and later 

25 Parameters lire 

Handle for the recognition context (HRC) object. 

urecog 

Value for the partial recognition parameter. It can be one 
of the following values: 
30 ????????????? 

Return Values If the recognizer is set with the partial recognition value, the 

function returns TRUE. The function returns FALSE otherwise. 

35 If HwxSetPartial fails, use GetLastError for error information. 

Remarks ?????????? describe partial recognition ???????????? 

40 

HwxSetAbort 

The HwxSetAbort function sets the abort address. 

45 Syntax BOOL HwxSetAbort ( 

HRC lire, 

void** ppabortaddr 

); 



SUBSTITUTE SHEET (RULE 26) 



WO 99/49394 



PCT/US99/06223 



15 



20 



25 



30 



146 



At a Glance Header file: Recog.h 
Module/component: 

Platforms: H/PC 

Windows CE versions: 2.0 and later 

Parameters hrc 

Handle of the handwriting recognition context (HRC) 
object. 
ppabortaddr 

..frr.ff pointer to a pointer to the abort address ???????? 

Return Values If "the: recognizer is set with the abort address, the function returns 
l KUh. The function returns FALSE otherwise. 



40 



If HwxSetAbort fails, use GetLastError for error information. 
Remarks ????????? describe why you use this ??????? ????? 



Hwxlnput 



The Hwxlnput function adds ink to the handwriting recognition 
context (HRC). 



Syntax BOOL Hwxlnput ( 

HRC hrc, 
POINT* Ippnt, 
UINT upoints, 
DWORD timestamp 

); 



At a Glance Header file: Recog.h 
Module/component: 

35 Platforms: H/PC 

Windows CE versions: 2.0 and later 



Parameters hrc 

Handle to the HRC object. 

Ippnt 

Address of an array of POINT structures. The information 

E.™ mi stmctures sh °u'd be scaled to match the 
HWXGUIDE structure. 

upoints 

45 Number of POINT structures. 

timestamp 

Hme_s_tamp of the first mouse event in the stroke. The 

time stamp should be taken directly from the MSG 
structure for the mouse down event. 
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Return Values If the function is successful, it returns TRUE. If there is an 
invalid parameter or other error, it returns FALSE. 

5 If this function fails use GetLastError for error information. 

Remarks This function adds ink to the HRC object one stroke at a time. It 
takes the array of points, the count of the points, and the time 
, stam P of the flr st mouse event in the stroke and adds it to the 

1 " HRC object. 

See Also HWXGUIDE, POINT 
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HwxEndlnput 



The HxwEndlnput function tells the recognizer that no more ink 
should be added to the handwriting recognition context (HRC) 
object. 



Syntax BOOL HwxEndlnput ( 

HRC hrc 

); 

At a Glance Header file: Recog.h 
Module/component: 
Platforms: H/PC 
Windows CE versions: 2.0 and later 

Parameters hrc 

Handle to the HRC object that is to be closed. 

Return Values If the HRC is closed, the function returns TRUE; otherwise, it 
35 returns FALSE. 



Remarks This function is called after the last ink is added to the HRC. The 
next call to HwxProcess completes recognition on all the input. 
Any ca"- 
40 called. 



iwvu^uiuuu \jki an lilt uipu 

Any calls to Hwxlnput on this HRC fail after HwxEndlnput is 



See Also Hwxlnput, HwxProcess 



45 
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HwxProcess 



10 



15 



30 



The HwxProcess function signals the recognizer to analyze the 
rHRQobject n SPeClf,ed handWriting reC0gniti0n COntext 



Syntax BOOL HwxProcess ( 

HRC hrc 

); 

At a Glance Header file: Recog h 

Module/component: 
Platforms: H/PC 
Windows CE versions: 2.0 and later 

Parameters hrc 

Handle to the HRC object to be analyzed. 

Return Values If the recognition is completed, the function returns TRUE If 
there 18 an mvahd Parameter or other error, it returns FALSE. 

Remarks This function processes the ink that has been received by the 

caned The ; r reco ^^ occurs only after HwxEndmput is 
"on Sir" mUSt ^ HwxGetR — to obtain 

There is no support for timeouts. 

If the function fails, use GetLastError for error information. 
See Also HwxEndlnput, HwxGetResults 



35 HwxGetResults 

The HwxGetResults function retrieves the results from the 
recognition on the handwriting recognition context (HRC). 

40 Syntax INT32 HwxGetResults ( 

HRC hrc, 
UINT cAlt, 
UINT iFirst, 
UINT cBoxRes, 

HWXRESULTS *rgBoxResults 



45 
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At a Glance Header file: Recog.h 
Module/component: 

Platforms: H/PC 

Windows CE versions: 2.0 and later 



Parameters hrc 



cAlt 



Handle to the HRC object used for i 



input. 



10 



15 



20 



Number of alternate results expected in the 
HWXRESULTS structure. If this parameter is 0, the 
function returns 0. 

iFirst 

Index of the first character to return. 
cBoxRes 

Number of characters to return. 
rgBoxResults 

Array of cBoxRes-rznked lists. 

Return Values If the function is successful, it returns the number of characters 
actually returned; otherwise, it returns HRCR ERROR, which 
indicates an invalid parameter or other error. 



Remarks 



25 



30 



This function retrieves the results from an HRC object used for 
boxed input. It simplifies the task of boxed recognition by 
providing character alternatives on a per-box basis in one call. 
This function may be called repeatedly, allowing you to get 
results for several characters at a time. The results for the 
returned characters are put in the rgBoxResults buffer that was 
passed in. 



See Also HWXRESULTS 



35 HwxSetContext 

The HwxSetContext function adds context information to the 
handwriting recognition context (HRC). 

40 Syntax BOOL HwxSetContext ( 

HRC hrc, 

WCHAR WchContext 

); 

45 At a Glance Header file: Recog.h 
Module/component: 
Platforms: H/PC 
Windows CE versions: 2.0 and later 
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Parameters hrc 

Handle to the HRC object. 
WchContext 

. Character of prior context to the characters contained in 

lhe HRC - If this parameter is 0, it clears the context 
information. 

Return Values This function returns TRUE if successful; if there was an invalid 
parameter or other error, it returns FALSE. 

If the function fails, use GetLastError for error information. 

Remarks Handwriting recognition performance can be improved if the 
1 5 recognizer has context information available during processing 

Context information is added to an HRC by using 
HwxSetContext, which provides one character of prior context for 
die recognizer. This function should be called prior to using the 
HwxProcess function. If this function is not called, the recognizer 
assumes that no prior context is available. 



10 



20 



See Also HwxProcess 



25 HwxResultsAvailable 



The HwxResultsAvailable function returns the number of 
characters available for HwxGetResults to retrieve. 



30 Syntax INT HwxResultsAvailable ( 

HRC hrc 

); 



35 



At a Glance Header file: Recog.h 
Module/component: 

Platforms: H/PC 

Windows CE versions: 2.0 and later 



40 



Parameters hrc 



Handle to the handwriting recognition context (HRC) 
object. 



45 



Return Values Number of characters available for HwxGetResults to retrieve It 
returns -1 on error. 

If the function fails, use GetLastError for error information. 

Remarks This ; function allows characters to be retrieved before all the input 
has been added to the HRC. 
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See Also HwxGetResults 



5 

GetThreadTimes 

The GetThreadTimes function obtains timing information about a 
specified thread. 

10 

Syntax BOOL GetThreadTimes ( 

HANDLE hThread 
LPFILETIME IpCreationTime, 
LPFILETIME IpExitTime, 
1 5 LPFILETIME IpKernelTime, 

LPFILETIME IpUserTime 

); 



At a Glance Header file: Winbase.h 
20 Module/component: 

Platforms: H/PC 
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Detailed Description of a Speech-to-Text API 
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CHAPTER 5 
IVoiceText 



10 



15 



The IVoiceText interface registers an application to use the voice- 
text object, and controls playback of text. 



Method 



IVoiceText: :AudioFastForward 
IVoiceText:: AudioPause 
IVoiceText: : AudioResume 

IVoiceText: :AudioRewind 
IVoiceText: :Register 

IVoiceText::Speak 

IVoiceText: :StopSpeaking 



Description 



20 



Unsupported 

Pauses text-to-speech output 
Resumes text-to-speech 
output 
Unsupported 

Registers an application to 
use voice text 

Starts playing the specified 
text 

Halts text that is currently 
being spoken 



IVoiceText: : AudioPause 

25 Pauses text-to-speech output for a voice-text site. 

Syntax HRESULT AudioPause(void); 

Parameters None 

30 

Return Values This method returns NOERROR if successful, or one of these 
error values: 

VTXTERRINVALIDMODE 
VTXTERR_NOTENABLED 
35 VTXTERROUTOFMEM 

Remarks AudioPause affects all applications using the site, so the 
application should resume audio as soon as possible. 



40 



45 



When a voice-text object is first created, text-to-speech output is 
not paused. Because pausing text-to-speech output affects all 
applications that use voice text on the site, an application should 
resume text-to-speech output as soon as possible by calling the 
IVoiceText:: AudioResume member function. 

When output has been paused, the IVTxtAttributes::IsSpeaking 
member function returns FALSE, even though the voice-text 
object still has data available in its queue and has not yet sent a 
IVTxtNotifySink::SpeakingDone notification. 
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See Also 



5 



No notifications are sent when audio is paused or resumed. 

!vT?J eX i'^ Udi0ReSUme ' IVTxtAttributes --IsSpeaking 
IVTxtNotifySink::SpeakingDone S ' 



10 



15 



20 



IVoiceText::AudioResume 

W^? f t ; t °; SP " eCh ° UtpUt aftCr h has been P ai *ed by the 
rVoiceText::AudioPause member function. 

Syntax HRESULT AudioResume(void); 

Parameters None 

Return Values This method returns NOERROR if successful, or one of these 

VTXTERRINVALIDMODE 

VTXTERRNOTENABLED 

VTXTERROUTOFMEM 



^ Remarks AudioResume affects all applications using the s.te. 
See Also IVoiceText::AudioPause 

30 IVoiceText:: Register 

Registers an application to use voice text on a site. 

Syntax HRESULT Register ( 

PTSTR pszSite, 
PTSTR pszApplication, 

WTXTNOTIFYSINK pNotifylnterface, 
IID IIDNotifylnterface, 
DWORD dwFlags 
PVTSITEINFO pSitelnfo 



35 



40 



Parameters pszSite 

A c For Aut0 PC, must be null or empty 

pszApplication 



tlm^Z° { 3 St 2" g th3t ,dentifies the application - for 
^m^._Mlcrpsoft Word." An application can use this 

is N^ s L p,ay the source ° f text - ™ s 
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pNoiifylnterface 

[in] Address of the notification interface through which 
the voice-text object notifies the application about text-to- 
speech information. If this parameter is NULL, no 
notifications will be sent. The interface identifier is 
specified by IIDNotifylnterface. 

Because passing the pointer to the voice-text object does 
not transfer ownership of the notification interface, the 
voice-text object must call the AddRef member function 
of the notification interface before returning from the call 
to Register. The voice-text object must also call the 
Release member function of the notification interface 
when it closes. The calling application must release any 
reference counts it holds on the notification interface after 
calling Register, unless it needs the notification object to 
be valid when the voice-text object releases it. 

IIDNotifylnterface 

[in] GUID of the interface used for notification. For Auto 
PC, this parameter must be IIDJVTxtNotifySinkW (for 
Unicode). 

dwFlags 

[in] Flag that indicates whether the application is to 

receive all notifications. If this parameter is the 

VTXTF ALLMESSAGES value, all notifications are sent 

to pNotifylnterface. If this parameter is zero (0) or null, 

only the IVTxtNotifySink::SpeakingStarted and 

IVTxtNotifySink::SpeakingDone notifications are sent. 
pSitelnfo 

[in] Address of a VTSITEINFO structure that contains 
settings to apply to the site, such as the voice and talking 
speed. The settings are applied, even if the site is already 
open. If a VTSITEINFO structure is not specified, the 
voice-text object uses the settings from the registry. If 
there are no registry settings, it uses the default settings, 
typically those for the computer. 

Telephony applications pass this information to ensure 
that the proper settings are selected. Other applications 
will set this parameter to NULL to leave the site settings 
unchanged. 



Return Values This method returns NOERROR if successful, or one of these 



45 



error values: 



VTXTERR_INVALIDPARAM 
VTXTERR_OUTOFMEM 
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An application must call Register h^nr- ■* 

toons in the rVoiceSSf" " ° ther 

^SSSSS^Si Re8iSter 3 S6COnd tlme for *e same 
the desired site t0 3 " eW voice - te *< object for 



IVoiceTextr.Speak 

1 Starts playing the specified text. 

Syntax HRESULT Speak( 

PTSTR pszSpeak, 
2o DWORD dwFlags, 

PTSTR pszTags 

)> 

Parameters pszSpeak 

priorily ™ g <™>b,„a„o„ of one lype flag ^ onE 



the playback queue 
VTXTSPNORMAL 



^zThg* eXlmay " otbeM ratly S y„ehrom 2 ed. 

-Kings for «he ^S,^ * defaU " 
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information about control tags, see Appendix A, "Text-to- 
Speech Control Tags." 

Return Values This method returns NOERROR if successful, or one of these 
error values: 



10 



15 



20 



Remarks 



VTXTERR_INV ALIDMOD E 
VTXTERRJNVALIDPARAM 
VTXTERR_NOTENAB LED 
VTXTERR_OUTOFMEM 
VTXTERR_QUEUEFULL 
VTXTERRWAVEDEVICEBUSY 

If an application calls Speak when other text is being played the 
specified text is added to the end of the playback queue, unless 
the application specifies a higher priority in dwFlags. 

Calling Speak affects all applications using voice text on the site, 
because all applications share the same playback queue. 

The type of speech specified by dwFlags is communicated to the 
text-to-speech engine through control tags. Support of most 
control tags is optional; the engine ignores unsupported tags. 



25 See Also IVoiceText::StopSpeaking 



I VoiceText: :StopSpeakin g 

30 Halts text that » s currently being spoken and flushes all pending 

text from the playback queue. 

Syntax HRESULT StopSpeaking(void); 

35 Parameters None 

Return Values This method returns NOERROR if successful, or one of these 
error values: 

VTXTERR_INVALIDMODE - 
VTXTERRNOTEN AB LED 
VTXTERROUTOFMEM 

Calling StopSpeaking affects all applications using voice text on 
the site, because all applications share the same playback queue. 

I VoiceText: :Speak 



Remarks 

45 

See Also 
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IVTxtAttributes 



<*nous aspects of the operation of a Voice Text object. 



Method 



IVTxtAttributes: 
IVTxtAttributes: 
IVTxtAttributes 



•DeviceGet 
DeviceSet 
:EnabIedGet 



IVTxtAttributes. 
IVTxtAttributes: 



EnabledSet 
:IsSpeaking 



IVTxtAttributes 
IVTxtAttributes: 
IVTxtAttributes 
IVTxtAttributes 



:SpeedGet 
:SpeedSet 
:TTSModeGet 
:TTSModeSet 



Description 



Not Implemented 
Not Implemented 
Discovers whether voice text 
is enabled. 

Enables or disables voice text. 

Indicates whether text is 

currently being spoken. 

Retrieves the current average 

talking speed. 

Sets the average talking 

speed. 

Retrieves the current text-to- 
speech mode. 

Sets the text-to-speg^ mode. 



10 



IVTxtAttributes::EnabIedGet 



15 



Syntax 



Discovers whether voice text is enabled for 

HRESULT EnabledGet( 

DWORD ^Enabled 



a voice-text site. 



20 



25 



30 



Parameters 



dxvEnabled 

SS™" ,m iS mhU «* ' h = si » « FALSE 



Return Values This method returns NOERROR if successful 
error values: ' 



Remarks 



or one of these 



VTXTERR_INVALIDMODE 

VTXTERRJNVALIDPARAM 

VTXTERROUTOFMEM 



using a voicctatS ' " S ' K affeC,S a " W^i™ 

when enabling *" " Se ' 
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The enabled state for a site is saved between uses of the site, even 
if the user shuts down the computer in the meantime. 

5 See Also IVTxtAttributes::EnabledSet 

IVTxtAttributes::EnabledSet 

1 0 Enables or disables voice text for a voice-text site. 

Syntax HRESULT EnabledSet( 

DWORD dwEnabled 

); 

15 

Parameters dwEnabled 

[in] TRUE to enable voice text or FALSE to disable it. 

Return Values This method returns NOERROR if successful, or one of these 
20 error values: 

• VTXTERR_INVALIDMODE 

• VTXTERR_INVALIDPARAM 
VTXTERROUTOFMEM 

25 Remarks The enabled state for a site is saved between uses of the site, even 
if the user shuts down the computer in the meantime. 



30 



35 



If a voice-navigation application is installed on the user's 
computer, an application may not need to set the enabled state. 

See Also IVTxtAttributes::EnabledGet 



IVTxtAttributes::IsSpeaking 

Indicates whether text is currently being spoken by a voice-text 
site. 



Syntax HRESULT IsSpeaking( 

40 BOOL *pJSpeaking 

); 

Parameters pfSpeaking 

[out] Address of a variable that receives the current 
45 speaking status. The variable receives TRUE if the text- 

to-speech engine is speaking or FALSE if it is silent. 

Return Values This method returns NOERROR if successful, or one of these 
error values: 
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VTXTERRJNVALIDMODE 

VTXTERRJNVALIDPARAM 

VTXTERR_OUTOFMEM 



Remarks 



10 



15 



text to Jnlll SpCak member fijnc,ion directly to the 

a Inst r d ' ? e object keeps data fr0 - e ^ 



20 



IVTxtAttributes::SpeedGet 



ss^issr averase ,a,kins spMd * ■ * - 



Svntax 



HRESULf SpeedGet( 

DWORD *pdwSpeed 



); 



30 



35 



Parameters pdwSpeed 

Re ' Um ValUK ™ S :* d N « if successfijl, , 



error values: 

VTXTERRJNVALIDMODE 

VTXTERR_INVALIDPARAM 
VTXTERROUTOFMEM 



or one of these 



40 



Remarks 
See Also 



IVTxtAttributes::SpeedSet 



45 
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IVTxtAttributes::SpeedSet 

Sets the average talking speed for a voice-text site, in words per 
minute. 

5 

Syntax HRESULT SpeedSet( 

DWORD dwSpeed 

); 

1 0 Parameters dwSpeed 

[in] New talking speed for the site. An application can 
specify TTSATTR_MINSPEED or 
TTSATTR_MAXSPEED for the minimum or maximum 
allowable value. 

15 

Return Values This method returns NOERROR if successful, or one of these 
error values: 

VTXTERRINVALIDMODE 
• VTXTERRINVALIDPARAM 
20 • VTXTERROUTOFMEM 

Remarks The talking speed for a site is saved between uses of the site, even 
if the user shuts down the computer in the meantime. 

25 Ifa voice-navigation application is installed on the user's 

computer, an^ppfccation may not need to set the speed. 



30 



See Also I VTxt Attributes: :SpeedGet 
IVTxtAttributes::TTSModeGet 



Retrieves the GUID of the current text-to-speech mode for a 
voice-text site. 

35 

Syntax HRESULT TTSModeGet( 

GUID *pgVoice 

); 

40 Parameters pgVoice 

[out] Address of a variable that receives the GUID 
assigned to the text-to-speech mode. 

Return Values This method returns NOERROR if successful, or one of these 
45 error values: 

• VTXTERR_INVAL1DM0DE 
VTXTERRJNVALIDPARAM 

• VTXTERR_OUTOFMEM 
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A text-to-speech engine typically provides an assortment of text- 

0 £ 1 ToS! h 1 7 be used to play s " eech - ^ 

voices. A voice-text s.te uses a single text-to-speech mode 
represented mternally by a low-level engine object. 

sue, even ,f the user shuts down the computer in the meantime. 
In Auto PC, there is usually only one TTS mode. 
See Also IVTxtAttributes::TTSModeSet 

15 IVTxtAttributes::TTSModeSet 

Sets the text-to-speech mode for a voice-text she. 



10 



20 



Syntax HRESULT TTSModeSet( 

GUID gVoice 



Parameters g Voice 

25 £122?/' tlK '"""-"P**!. mode to set for the si,e. If 

Return Vaiues «, ^ remms NOERROR if sucoessfc,, o,o„e of these 

VTXTERR INVALIDMODE 

VTXTERR_INVALIDPARAM 

VTXTERROUTOFMEM 

35 ^ ^ZeT f °1 3 SitC " S3Ved betWee " — of the 

s.te, even if the user shuts down the computer in the meantime. 

If a voice-navigation application is installed on the user's 
computer, an application may not need to set the mode 

40 ta Aut0 PC > ^re is usually only one TTS mode. 

See Also IVTxtAttributes::TTSModeGet 

45 IVTxtNotifySink 

Th e rVTxtNo ti6;Sink.interiace is used by a Voice Text obiect to 
notify an application of the status of the object J 
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Method Description 

IVTextNotifySink::AttribChanged Not implemented 
IVTextNotifySink::Speak Used internally 
rVTxtNotifySink::SpeakingDone Speaking is finished 
IVTxtNotifySink::SpeakingStarted Speaking has started 
IVTextNotifVSink::Visual Not Implemented 



IVTxtNotifySink::SpeakingDone 

5 

Notifies all applications on a voice-text site that speaking is 
finished and no text remains in the playback queue. 

Syntax HRESULT SpeakingDone (void)- 

10 

Parameters None 

Return Values The return value is ignored. 
1 5 See Also IVTxtNotifySink::SpeakingStarted 

IVTxtNotifySink::SpeakingStarted 

20 Notifies all applications on a voice-text site that speaking has 

started. 

Syntax HRESULT SpeakingStarted(void); 

25 Parameters None 

Return Values The return value is ignored. 

See Also IVTxtNotifySink::SpeakingDone 
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Detailed Description of a Voice Command API 
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Chapter 4 
IVCmdAttributes 

5 The IVCmdAttributes interface provides methods to set various 

attributes of the Voice Command object, including audio output, 
recognition mode, and whether or not recognition is enabled. 



Method 



Description 



IVCmdAttributes: : AutoGainEnable 
Get 

IVCmdAttributes: : AutoGainEnable 
Set 

IVCmdAttributes: :AwakeStateGet 

IVCmdAttributes: : AwakeStateSet 

IVCmdAttributes: :DeviceGet 
IVCmdAttributes: :DeviceSet 
IVCmdAttributes: : EnabledGet 



IVCmdAttributes: :EnabledSet 



IVCmdAttributes: .MicrophoneGet 
IVCmdAttributes: :MicrophoneSet 
IVCmdAttributes: :SpeakerGet 



IVCmdAttributes: :SpeakerSet 



IVCmdAttributes: :SRModeGet 



IVCmdAttributes: :SRModeSet 



I VCmd Attributes: :ThresholdGet 



Not Implemented 

Not Implemented 

Retrieves the awake state 
of a voice-command site. 
Sets the awake state for a 
voice-command site. 
Not Implemented 
Not Implemented 
Finds out whether speech 
recognition is enabled or 
disabled for a voice- 
command site. 
Enables or disables speech 
recognition for a voice- 
command site. 
Not Implemented 
Not Implemented 
Retrieves the name of the 
current speaker for a voice- 
command site. 
Sets the name of the 
current speaker for a voice- 
command site. 
Retrieves the GUID of the 
speech-recognition mode 
used for the site. 
Sets the speech-recognition 
mode used by a voice- 
command site. 
Retrieves the threshold 
level of the speech- 
recognition engine used by 
a voice-command site. 
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IVCmdAttributes::ThresholdSet 



Sets the threshold level for 
the speech-recognition 
engine used by a voice- 
command site. 



Remarks Thi s interface 



is supported by all voice-command objects. 



IVCmdAttributes::AwakeStateGet 



10 



Syntax 



IVCmdAttributes::AwakeStateGet 
voice-command site. 

HRESULT AwakeStateGet( 
DWORD *pdwAwake 



retrieves the awake state for ; 



15 



20 



25 



Parameters pdwAwake 

[out] Address of a variable that receives the current state 
of speech recogn tion for the <sit P tw Lurrem «»e 
TRTTFifn,-..? • . • Thls parameter s 

TRUE if the sue ,s awake or FALSE if it is asleep. 

Return Values This method returns NOERRni? ;r 

error values: NOERROR if successful, or one of these 

EJNVALIDARG 

VCMDERR JNVALIDMODE 
VCMDERR_OUTOFMEM 

VCMDERRVALUEOUTOFRANGE 



Remarks 



30 



35 



listens for co^^Z^T, ^ ^ " " ta » ft 
activated with the ZnZ P me " US " those that were 

TVPrnHM a . Fla S s Parameter of the 

WGF^ASl'ppp m f mb6r fimCt,0n set 10 
become J?™ fr °* «* -enus 
inactive when the site i awal? a" f**"' ^ they become 
a "Wake up!" cont' d thaf™ ^ "W*^ conta ™ 
-ay contain o^Si^ S > eech ^uon, an d it 



40 



See Also IVCmdAttributes::AwakeStateSet 
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IVCmdAttributes::AwakeStateSet 

IVCmdAttributes:: AwakeStateSet sets the awake state for a 
voice-command site. 

5 

Syntax HRESULT AwakeStateSet( 

DWORD dwAwake 

); 

10 Parameters dw Awake 

[in] Set to TRUE to cause the site to wake up or FALSE to 
, cause it to go to sleep. 

Return Values This method returns NOERROR if successful, or one of these 
15 error values: 

• EJNVALIDARG 

• VCMDERR INVALIDMODE 

• VCMDERROUTOFMEM 
VCMDERR_VALUEOUTOFRANGE 



20 



25 



Remarks If a voice-navigation application is installed on the user's 
computer, suspending speech recognition by using 
AwakeStateSet will typically cause the voice-navigation 
application to activate a "wake up" menu. 



Calling AwakeStateSet allows the user to temporarily suspend 
speech recognition for a site. For example, the user might want to 
suspend speech recognition from the computer microphone 
during a telephone conversation and resume recognition when the 
30 conversation is finished. The user resumes recognition by 

speaking an appropriate command from a sleep menu - for 
example, "Wake up!" 

The slee P sta te for a site is saved between uses of the site, even if 
35 the user shuts down the computer in the meantime. 

If a voice-navigation application is installed on the user's 
computer, an application may not need to set the sleep state. 
However, it may call this function to make sure that speech 
40 recognition is awake. For example, if an application speaks (with 

voice text or text-to-speech) "Do you want to print the 
document?" it might enable and wake up speech recognition for 
the site to receive the user's reply. The application should then 
restore speech recognition to its previous state. 

45 
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IVCmdAttributes::EnabledGet 

IVC m dAttributes::EnablecJGet finds out whether speech 
5 recogmtion is enabled or disabled for a voice-conSi • I site. 

Syntax HRESULTEnabledGet( 

DWORD "dwEnabled 

10 Parameters dwEnabled 

.5 V *" ™^ — TERROR if .ccessfcl, „ r one of ^ 

E_INVALIDARG 
• VCMDERRINVALIDMODE 
VCMDERROUTOFMEM 
20 * VCMDERR_VALUEOUTOFRANGE 



Remarks 



25 



30 



™Z rec °8 n,,lon « s <«^bled, the engine does not 

S COm r md fr ° m men «> Aether speech 
recognition ,s awake or asleep or any menus are acL An 

a^phcauon would use the IVCmdA^butes.EnaWedlet member 
foncnon to allow the user to turn speech recognition completely 

The enabled state for a site is saved between uses of the site even 
if the user shuts down the computer in the meantime 



35 



40 



45 



IVCmdAttributes::EnabledSet 



re V C n^ ttri r UteS::EnabIedSet CnabIes or disab ^ speech 
recognition for a voice-command site. 



Syntax HRESULTEnabledSet( 

DWORD dwEnabled 

Parameters dwEnabled 

KisaDlei^ t0 Cnab,e SPCeCh TeC0 ^ tiori or F ALSE 
Return Values This method returns NOERROR if success*, or one of these 
• EINVALIDARG 
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• VCMDERR_INVALIDMODE 
VCMDERR_OUTOFMEM 

• VCMDERR_VALUEOUTOFRANGE 

Remarks Whenever speech is turned on or off, the 

WM_SPEECHSTARTED or WM SPEECHENDED message is 
sent to all top-level windows in the system. An application can 
use these messages to determine when to enable or disable its 
voice commands or voice-text capabilities. 

Calling EnabledSet allows the user to completely turn off speech 
recognition for a site so that nothing is recognized, including 
commands on sleep menus. For example, the user might want to 
disable speech recognition from the computer microphone during 
a meeting so that speech recognition will stay off, even if 
somebody inadvertently speaks a command on a sleep menu. 

If a voice-navigation application is installed on the user's 
computer, an application may not need to set the enabled state. 
However, it may call this function to make sure that speech 
recognition is awake. For example, if an application speaks (with 
voice text or text-to-speech) "Do you want to print the 
document?" it might enable and wake up speech recognition for 
the site to receive the user's reply. The application should then 
restore speech recognition to its previous state. 

Note, however that, if speech recognition is disabled, it is 
probably because the user does not want to use it. It may not be 
appropriate to enable speech recognition under those 
circumstances. 

The enabled state for a site is saved between uses of the site, even 
if the user shuts down the computer in the meantime. 



I VCmd Attributes: :SpeakerGet 

IVCmdAttributes::SpeakerGet retrieves the name of the current 
speaker for a voice-command site. 

Syntax HRESULT SpeakerGet( 

PTSTR pszSpeaker, 
DWORD dwSize, 
DWORD *pdwMeeded 

); 

Parameters pszSpeaker 

[in/out] Address of a buffer that receives the name of the 
current speaker. 
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10 



1 5 Remarks 



20 



25 



Parameters gMode 

s!tt ^ 1^ r eC ' MeC08ni,i0n n « fc <° f°' 1* 

R.» ra Va, UK retams N0ERR0R jf m| or one of tas e 

EJNVALIDARG 

VCMDERRJNVALIDMODE 
VCMDERRNOTSUPPORTED 
VCMDERROUTOFMEM 

VCMDERRVALUEOUTOFRANGE 
St^™^ 0 " aPP " Ca ' i0D ' S on 

-K^SEHSET*' areavai,al " e - For 

««.on, "Speech R»S.^ """""""^ " * e 
I" Au,„ PC, .here is us„a„ y „ nly one speKn ^ 



30 



IVCmdAttributesr.ThresholdGet 



Syntax HRESULT ThresholdGet( 

DWORD * P dwThreshoId 

Parameters pdwThreshold 
40 £*| Address of a v ^able that receives the threshold 

Return Values This method returns NOFRRnc ■* 

error values: NOERROR ,f successful, or one of these 

45 ' E_INVALIDARG 

VCMDERRINVALIDMODE 



- » •^-IwIUiVlUUt 

VCMDERRNOTSUPPORTED 
VCMDERR_O UTQFMEM 
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Remarks The threshold level is a value from 0 to 100 that indicates the 

point below which an engine rejects an utterance as unrecognized. 
A value of 0 indicates that the engine should match any utterance 
to the closest phrase match. A value of 1 00 indicates that the 
5 engine should be absolutely certain that an utterance is the 

recognized phrase. For example, suppose the engine is expecting 
"What is the time?" If the threshold is 100 and the user mumbles 
"Whafz tha time" or has a cold, the command may not be 
recognized. However, if the threshold is too low and the user 
says a similar-sounding phrase that is not being listened for such 
as "What is mine?" the engine may recognize it as "What is the 
time?" 



10 



If the command spoken by the user is not close enough to what 
1 5 the speech-recognition engine expects, the voice-command object 

notifies the application that the command was not recognized by 
calling IVCmdNotifySinkr.CommandOther with a NULL phrase. 

The threshold for a site is saved between uses of the site, even i f 
20 the user shuts down the computer in the meantime. 



IVCmdAttributesr.ThreshoIdSet 

25 IVCmdAttributes: :ThresholdSet sets the threshold level for the 

speech-recognition engine used by a voice-command site. 

Syntax HRESULT ThresholdSet( 

DWORD dwThreshold 

30 ); 

Parameters dwThreshold 

[in] Threshold level. An application can specify 
SRATTRJvlINTHRESHOLD and 
35 SRATTR MAXTHRESHOLD for minimum and 

maximum allowable values. 

Return Values This method returns NOERROR if successful, or one of these 
error values: 

40 • EJNVALIDARG 

VCMDERRJNVALIDMODE 

VCMDERRNOTSUPPORTED 

VCMDERROUTOFMEM 

VCMDERRVALUEOUTOFRANGE 
45 

Remarks The threshold level is a value from 0 to 1 00 that indicates the 
point below which an utterance is rejected as unrecognized. A 
threshold level of 0 indicates that the engine should match any 
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utterance to the closest phrase match. A value of 100 indicates 
fc* the engme should be absolutely certain that an c s 
the recogiuzed phrase. If the value is out of range for the enrine 
an error ,s returned and the attribute is not changed * ' 

The threshold for a site is saved between uses of the site even if 
the user shuts down the computer in the meantime. 

If a voice-navigation application is installed on the user's 
computer, an application may not need to set the threshold. 



IVCmdEnum 



15 



20 



Remarks 



SerK 3 St3ndard ° LE oration 

ZedtZ L y app, ! J Catl0nS t0 enumerate the menus 
stored in the voice-command database. 



Method 
IVCmdEnum::Clone 

IVCmdEnum.rNext 
IVCmdEnum: :Reset 
IVCmdEnum::Skip 



Description 

Retrieves another enumerator 
containing the same enumeration 
state as the current one. 
Retrieves the specified number of 
items in the enumeration sequence. 
Resets the enumeration sequence 
back to the beginning. 
Skips over a specified number of 
elements in the enumeration 
sequence. 



This interface is supported by all voice-command objects. 



25 



30 



IVCmdEnum: :Clone 

s^e m efu n m U ^ST I etrieV u S 3n0ther enumerator con ^ning the 
same enumeration state as the current one. 

Syntax HRESULT Clone( 

IEnumX **ppenum 

)> 



Parameters ppenum 



35 



[out] Address of a variable that receives the cloned 

^ZZT T ° f tWs parameter is the «ne as the 
enumerator name. For example, if the enumerator name is 



SUBSTITUTE SHEET (RULE 26) 



WO 99/49394 PCT7US99/06223 

175 

IEnumFORMATETC, this parameter is of the 
IEnumFORMATETC type. 

Return Values This method returns NOERROR if successful, or one of these 
5 error values: 

• EJNVALIDARG 
E_OUTOFMEMORY 

• E_UNEXPECTED 

1 0 Remarks Using Clone, it is possible to record a particular point in the 

enumeration sequence and then return to that point at a later time. 
The enumerator returned is of the same interface type as the one 
being cloned. 

15 

IVCmdEnum::Next 

IVCmdEnum::Next retrieves the specified number of items in the 
enumeration sequence. 

20 

Syntax HRESULT IEnumX.:Next( 

ULONG celt, 
Unknown **rgelt, 
ULONG *pceltFetched 

25 ); 
Parameters celt 

[in] Number of elements to retrieve. If the number of 
elements requested is more than remains in the sequence, 
30 onl Y the remaining elements are retrieved. 

rgelt 

[out] Address of an array that receives the elements. If an 
error value is returned, no entries in the airay are valid. 
pceltFetched 

35 t° ut ] Address of a variable that receives the number of 

array elements actually copied to the array. This 
parameter cannot be NULL if celt is greater than one. If 
this parameter is NULL, celt must be one. 

40 Return Values This method returns NOERROR if successful, or one of these 
error values: 

EJNVALIDARG 
EOUTOFMEMORY 
EJJNEXPECTED 
45 • S_FALSE 

S OK 
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IVCmdEnum::Reset 



SS Mni::ReSet thC enumerat ™ sequence back to the 

Syntax HRESULT IEnumX::Reset(void); 

Parameters None 

10 Renira Va lues » : ,e^ relurasNOERRORlfsucCKsfliUroneofthese 

• SFALSE 

• S OK 



15 



IVCmdEnum::Skip 



20 



Syntax 



25 Parameters 



rVCmdEnum::Skip skips over a specified number of elements in 
the enumeration sequence. elements m 

HRESULT IEnumX::Skip( 
ULONG celt 

); 

celt 



[in] Number of elements to be skipped. 



30 



35 



^ ValUK ™ S r ™fS! re ' UmS N ° ERR0R if — * - « »f -hese 

EJNVALIDARG 
EOUTOFMEMORY 
EUNEXPECTED 
S_FALSE 
S OK 



IVCmdMenu 



40 



See mterfaCe all0WS ™ a PP licati °n to manage 

lZ^7i m T s - h inc,udes methods for such ^ 

acuvat ng and deactivating menus, and adding and deleting 




IVCmdMenu:: Add 
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Method 



Description 



IVCmdMenu: :Deactivate 
IVCmdMenu::EnableItem 

IVCmdMenu: :Get 

rVCmdMenu::ListGet 

IVCmdMenu: :ListSet 
IVCmdMenu : :Num 
IVCmdMenu: .Remove 
IVCmdMenu::Set 
IVCmdMenu: .Setltem 
IVCmdMenu: :TrainMenu 



Deactivates an active voice menu. 
Permanently enables or disables a 
menu item. 

Retrieves information about one or 
more commands in a voice menu. 
Retrieves the phrases stored in the 
current list for the selected voice 
menu. 

Sets the phrases in a list for a voice 
command. 

Retrieves the total number of 
commands on a voice menu. 
Removes the specified commands 
from the voice menu. 
Sets information for one or more 
commands in a voice menu. 
Temporarily enables or disables a 
command on a voice menu. 
Not Implemented 



The following flags are used with the member functions of the 
IVCmdMenu interface to identify a command in a voice- 
5 command menu: 

VCMD_BYJDENTIFIER 

The dwCmdNum is the command identifier of the 

command. 

VCMD_BY_POSITION 

1 0 The dwCmdNum parameter is the position in the list of 

commands. 

Remarks This interface is supported by all voice-command objects. 

15 

I VCmdMen u : : Activate 

IVCmdMenu:: Activate activates a voice menu so that its 
commands can be recognized. 

20 

Syntax HRESULT Activate( 

UWND hWndListening, 
DWORD dwFlags 

); 

25 
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Parameters hWndListening 

[in] Handle of the window associated with the voice 
menu. Whenever this window is the foreground window 
5 aUt ° maticaI1 y activated - Otherwise, it Is 

Parameter is the voice *enu is 

global (that is, it remains active regardless of the 

SStes S ndow ' until the app,ication 

Note: For the AutoPC, set this parameter to NULL The 
apphcanon has to activate and deactivate the voice menu 
manually when the focus switches. nevo,ce ™nu 
dwFlags 

[in] Flag that indicates whether the menu should be active 
when speech-recognition is "asleep" for the voice- 

So™ d L ite ' ^ Parameter Can be ° ne of these -I"-: 

The voice menu is active only when speech 
recognition is awake 
VWGFLAG_ASLEEP 

The menu is active only when speech recognition 
is asleep and is automatically deactivated when 
speech recognition is awake. 
Most applications set this parameter to zero. Typically asleen 

« W™" 3 COmmand t0 ~» *»* iition! sucL 

RetUm ValUeS e^ r Xs d retUmS N0ERR ° R if ~,,oroneofthese 
E_INVALIDARG 

VCMDERR_CANTINITDATASTRUCTURES 
• VCMDERR_CANTXTRACTWORDS 
VCMDERR_INVALID WINDOW 
VCMDERR_MENUACTIVE 
VCMDERRMENUTOOCOMPLEX 

VCMDERRMENUWRONGLANGUAGE 

VCMDERRNOCACHEDATA 

VCMDERRNOENGINE 

VCMDERR^NOGRAMMARINTERFACE 
• VCMDERROUTOFMEM 

VCMDERR_TOOMANYMENUS 
RCmarkS pmif s V o°; C h e atT U 15 ^ f ° r " apP,icati0n «* « • clock 
commands have a lower ^^^~ nfhct 
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- for example, two commands with the same name in different 
menus. 



5 IVCmdMenu::Add 



IVCmdMenu::Add adds one or more commands to a voice menu. 
The added commands are appended to any existing commands in 
the menu. 

10 

Syntax HRESULT Add( 

DWORD dwCmdNum, 
SDATA dData, 
DWORD *pdwCmdStart 

15 ); 

Parameters dwCmdNum 

[in] Number of commands to add to the menu. 

dData 

20 [in] SDATA structure containing a list of 

VCMDCOMMAND structures that describe the voice 
commands to be added. Although they vary in size 
depending on the command data, the structures are 
contiguous within the list. 

25 pdwCmdStart 

[out] Address of a variable that receives the number of the 
first command added to the menu. 



Return Values This method returns NOERROR if successful, or one of these 
30 error values: 

EJNVALIDARG 

• VCMDERR_INVALIDCHAR 
VCMDERR_MENUTOOCOMPLEX 

• VCMDERROUTOFMEM 

35 • VCMDERRVALUEOUTOFRANGE 

Remarks In Auto PC, applications should use the 

IAPCSpeech::AddVMenuCommand function in the APC speech 
interface instead. 

40 

Commands are numbered sequentially from 1 to n. New 
commands are added to the end of the menu, so the first 
command added is numbered 

45 For best results, you should deactivate the voice menu before 

calling Add. Otherwise, the menu must be deactivated, 
recompiled, and reactivated before Add returns. If the menu is 
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already deactivated when Add is called, the menu is not 
recompiled until the application activates it again. 

fC a r m °wT and S T trin | indudes a list name > y° u ca " «se 
Zu^Tu'f £t t0 S6t the ** the user can 

substitute for the list name when speaking the command 



IVCmdMenu::Deactivate 

IVCmdMenu::Deactiv a te deactivates an active voice menu so that 
the apphcation no longer listens for its commands. 

^ Syntax HRESULT Deactivate(void); 

Parameters None 

Return Values Thismethod returns NOERROR if successful, or 
2Q VCMDERR OUTOFMEM if a low memory condition exists. 

ttem3scf 1 T S ° ^ app,icati0n Can start lis ^ng for 
™™*:°Z mdS 383111 ^ Ca,,ing IVC ^Menu::ActLe to 



Remarks 



25 



IVCmdMenu::EnableItem 



30 



^ m tem nU W^ nableItem P ermanent ly «-bI» or disables a 
"not « f 15 dlS3bled ^ ^ * 

Syntax HRESULT Enableltem( 

DWORD dwEnable, 
,, DWORD dwCmdNum 

DWORD dwFlag 

Parameters dwEnable 
40 fin] TR Jf t0 enable the command, or FALSE to disable 

dwCmdNum 

M Position or identifier of the command on the menu, 
depending on the value of dvFlag. Command positions 

45 2w Th?! 1 ' Start, " g With 1 for the first c «d on the 

^ u I c L omma nd identifier is specified in the dwID 

t^ornm^^ 
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dwFlag 

[in] Flag that identifies the nature oidwCmdNum. This 
parameter can be one of these values: 
VCMDJBYIDENTIFIER 
5 • VCMD_BY_POSITION 

Return Values This method returns NOERROR if successful, or one of these 
error values: 

• EJNVALIDARG 
10 • VCMDERR_OUTOFMEM 

Remarks For best results, you should deactivate the voice menu before 
calling Enableltem. Otherwise, the menu must be deactivated, 
recompiled, and reactivated before the function returns. If the 
1 5 menu is already deactivated when Enableltem is called, the menu 

is not recompiled until the application activates it again. 



IVCmdMenu::Get 

20 

IVCmdMenu::Get retrieves information about one or more 
commands in a voice menu. 

Syntax HRESULT Get ( . 

25 DWORD dwCmdStart, 

DWORD dwCmdNum, 
DWORD dwFlag, 
PSDATA pdData, 
DWORD *pdwCmdNum 

30 ); 

Parameters dwCmdStart 

[in] Number of the first command to retrieve. Commands 
are numbered sequentially from 1 to n. If dwFlag is the 
3 5 VCMD_BY_IDENTIFIER value, this parameter is 

ignored. 
dwCmdNum 

[in] Either the number of commands to retrieve or 
the identifier of the commands, depending on the value of 
40 dwFlag. If the sum of dwCmdStart and dwCmdNum 

exceeds the total number of commands in the menu, the 
function returns as many commands as possible. 
dwFlag 

[in] Flag that identifies the nature of dwCmdNum. 
45 This parameter can be one of these values: 

• VCMDBYIDENTIFIER 
VCMD BY POSITION 
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pdData 

the aHH [ ° Ut] A ^ eS$ ° [an SDATA s,ructu re that receives 

5 ™™ ? C0MMAND structures that describe the 

commands retneved. Although they vary in size 
depending on the command data, the structures are 
contiguous within the list 
pdwCmdNum 

1 0 J™* 1 Ad f ess of a ^able that receives the number of 

commands actually copied to the buffer. 

Return Values This meth*, returns NOERROR if successful, or one of these 

E_INVALIDARG 
VCMDERR_INVALIDCHAR 

VCMDERR_MENUTOOCOMPLEX 
VCMDERROUTOFDISK 
VCMDERR_OUTOFMEM 
20 " VCMDER R_VALUEOUTOFRANGE 

Remarks 



IVCmdMenu::ListGet 

Syntax HRESULT ListGet( 



40 



PTSTR/wzita, 
PSDATA ^ttis/. 
DWORD * P dwListNum 



Parameters /?.yzZiy/ 

45 



N Name of the hst, such as "name" or "weekday » The 
hst name must appear in the command string for I leasT 
one command on the menu. The command string is 2 ed 
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in the dwCommand member of the VCMDCOMMAND 
structure that defines the command. 

pdList 

[out] Address of an SDATA structure that receives the 
5 address and size of a buffer. The buffer contains a 

sequential list of null- terminated strings, one for each 
phrase in the list. 
pdwListNum 

[out] Address of a variable that receives the number of 
1 0 phrases that were copied to the buffer. If the list is empty, 

this parameter receives zero. 

Return Values This method returns NOERROR if successful, or one of these 
error values: 
15 • EJNVALIDARG 

• VCMDERRJNVALIDLIST 
VCMDERR_OUTOFMEM 

Remarks A list is associated with a menu rather than an individual 
20 command. The list must appear in at least one command string, 

but can be used by more than one command on the menu. 

The calling application allocates the SDATA structure and passes 
its address to ListGet. ListGet allocates memory (using the OLE 
25 task allocator) for the returned data and sets the pData member of 

the SDATA structure to point to the memory. If the allocation 
fails, the pData member is set to NULL and the dwSize member 
is set to zero. The calling application must free the memory 
pointed to by pData, as well as the SDATA structure itself. 



30 



It is up to the calling application to free the memory allocated by 
the member function by using the CoTaskMemFree function. 



35 IVCmdMenu::ListSet 

IVCmdMenu::ListSet sets the phrases in a list for a voice 
command. 

40 Syntax HRESULT ListSet( 

PTSTR pszList, 
DWORD dwListNum, 
SDATA dList 

); 

45 

Parameters pszList 

[in] Address of the name of the list to set, such as "name" 
or "weekday." The list name must appear in the command 
string for at least one command on the menu. The 
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15 



Remarks 



20 



25 



30 



35 



40 
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n?rvr^ g nL S x Pedfied in the dwC °™™d member 
of the VCMDCOMMAND structure that defines the 
command. 
dwListNum 

[in] Number of phrases in the list 

dList 

[in] SDATA structure that contains a pointer to a data 
buffer and the size of the buffer. The data buffer contains 
a sequential list of null-terminated strings, one for each 
phrase in the list. 

e™r vate°s d ^ N ° ERR0R if s ^e S sful, or one of these 
• EJNVALIDARG 

VCMDERRINVALIDCHAR 

VCMDERR_INVALIDLIST 

VCMDERROUTOFMEM 

n the command string. A command that uses a list must have the 
list name in brackets. Example: 

"Send mail to <name>" 

Calling ListSet establishes a list of phrases that can be spoken in a 
voice command, such as "Send mail to name." Typically the hst 

asTetn 1 °T ti0n dynamica »y «™ tii such 

as the ten people to whom the user most recently sent electronic 
mail. For best results, a list should have fewer than 20 entries 

"co^Z re 20 entries in 3 list can reduce the accurac y ° f 

The list persists until the voice-menu object is released List 
C \TtheTvrlM t0mat ; Cal, . y S3Ved t0 di8k - T ° P reserve the v*. 

i^S^^ member fonction - d take to 

ListSet is much faster than the IVCmdMenu interface's Add 
Remove or Set member functions because list entries are ' 

retlteH 2 COmm f d U reCOgnized «* the me ™ '» not 
recompiled. This means that ListSet can be called on an active 
menu without affecting performance. 



45 IVCmdMenu::Num 



voice m mtn e u nU::NUm *** nUmber ° f COmmands on a 
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Syntax HRESULT Num( 

DWORD *pdwNumCmd 

5 

Parameters pdwNumCmd 

[out] Address of a variable that receives the number of 
commands. 

0 Return Values This method returns NOERROR if successful, or one of these 
error values: 

• EINVALIDARG 

• VCMDERRINVALIDCHAR 

• VCMDERRMENUTOOCOMPLEX 
5 • VCMDERROUTOFMEM 

VCMDERRVALUEOUTOFRANGE 



I VCmdMenu : :Remove 

20 

I VCmdMenu: :Remove removes the specified commands from the 
voice menu. 

Syntax HRESULT Remove( 

DWORD dwCmdStart, 
DWORD dwCmdNum, 
DWORD dwFlag 

); 

dwCmdStart 

[in] Number of the first command in the menu to remove. 
Command positions are sequential, starting with 1 for the 
first command on the menu. U dwFlag is the 
VCMD_BY_IDENTIFIER value, this parameter is 
ignored. 
dwCmdNum 

[in] Number of commands to remove or the identifier of 
the commands, depending on the value o[ dwFlag. If the 
sum of dwCmdStart and dwCmdNum exceeds the total 
number of commands in the menu, the function removes 
as many commands as possible. 
dwFlag 

[in] Flag that identifies the nature of dwCmdNum. This 
parameter can be one of these values: 

VCMDBYIDENTIFIER 
• VCMD_BY_POSITION 



30 Parameters 



35 



40 
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R«um Va, UK nj, ^ re|ums N0ERR0R ^ ^ 

E_INVALIDARG 
VCMDERRJNVALIDCHAR 

VCMDERRMENUTOOCOMPLEX 
VCMDERROUTOFDISK 
VCMDERROUTOFMEM 
VCMDERRVALUEOUTOFRANGE 

u -PU ond, ,he appiicaUon ra ™ - « 

IVCmdMenu::Set 

a^oicenienu.''^^ ' n ^ t ^ la ^' on ^ or one or more commands in 

Syntax HRESULT Set( 

DWORD dwCmdStart 
7 c DWORD dwCmdNum 

DWORD dwFlag, 
SDATA </D a / a 

); 



30 



Parameters dwCmdStart 



[in] Number of the first command to set in the voice 

for Te ST" - P ? ti0nS W SeqUentia1 ' start '»S 1 
command on the menu. If dwFlag is the 

,w byjdentifier Value ' this P«r ; s 

35 dwCmdNum 

N Either the number of commands to set or the identifier 
of the commands, depending on the value of djT f 
the sum of dwCmdStart and dwCmdNum exceeds Z 

40 Zv L^7? mdS ^ thC mCnU ' the ***** -ts as 

many commands as possible 
dwFlag 

[in] Flag that identifies the nature of dwCmdNum This 
parameter can be one of these values- 
45 ' VCMDBYIDENTIFIER 

• VCMD_BY_POSITION 

auata 

buffer and the s.ze of the buffer. The data buffer contains 
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a list of VCMDCOMMAND structures that describe the 
voice commands to set. Although they vary in size 
depending on the command data, the structures are 
contiguous within the list. 

5 

Return Values This method returns NOERROR if successful, or one of these 
error values: 

• EJNVALIDARG 
VCMDERR_INVALIDCHAR 

• VCMDERR_MENUTOOCOMPLEX 

• VCMDERR_OUTOFDISK 

• VCMDERR_OUTOFMEM 
VCMDERR_VALUEOUTOFRANGE 

For best results, you should deactivate the voice menu before 
calling Set. Calling Set on an active menu can be fairly slow 
because the menu must be deactivated, recompiled, and 
reactivated before Set returns. If the menu is already deactivated 
when Set is called, the menu is not recompiled until the 
application activates it again. 



1 5 Remarks 



20 



IVCmdMenu::Setltem 

25 IVCmdMenu::SetItem temporarily enables or disables a 

command on a voice menu. 

Syntax HRESULT Setltem( 

DWORD dwEnable, 
30 DWORD dwCmdNum. 

DWORD dwFlag 

); 

Parameters dwEnable 

35 [ in ] T RUE to enable the command or FALSE to disable it. 

dwCmdNum 

[in] Position or identifier of the command on the menu, 
depending on the value of dwFlag. Command positions 
are sequential, starting with 1 for the first command on the 
40 menu. 

dwFlag 

[in] Flag that identifies the nature of dwCmdNum. This 
parameter can be one of these values: 
• VCMD_BY_IDENTIFIER 
45 • VCMD_BY_POSITION 

Return Values This method returns NOERROR, if successful, or one of these 
error values: 
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E_INVALIDARG 
VCMDERROUTOFMEM 

If a command is disabled by using Setltem, the voice-command 
object sends a CommandOther notification rather than a 
CommandRecognize notification when it "recognizes" the 
disabled command. agnizes tne 



15 IVCmdNotifySink 



20 



25 



Remarks 



The IVCmdNotifySink must be implemented by an application in 
action toth" n ° tiflCat r fr ° m thC V0ice Co—ob ct In 

notified o?etn7rT ed m 3pplication can *o be 

notitied of events such as: beginning and ending of an utterance 

menu actuation, and the presence of interferencf ' 



Method 



IVCmdNotifySink::CommandOther 



IVCmdNotifySink-CommandRecognize 
IVCmdNotifySink::CommandStart 



IVCmdNotifySink 
IVCmdNotifySink 
IVCmdNotifySink 
IVCmdNotifySink 
jV CmdNotifySink 



interference 

:MenuActivate 

:UtteranceBegin 

:UtteranceEnd 

•VUMeter 



A site attribute has 
changed. 

A spoken phrase was 
either recognized as 
being from another 
application's 
command set or was 
not recognized. 
Recognized as being 
from the application's 
command set. 
A spoken phrase was 
detected. 
Not Implemented 
Not Implemented 
Not Implemented 
Not Implemented 
Not Implemented 



Not all IVCmdNotifySink methods are used by Auto PC SAPI. 



SUBSTITUTE SHEET (RULE 26) 



WO 99/49394 PCT/US99/06223 

189 

IVCmdNotifySink::AttribChanged 

IVCmdNotifySink::AttribChanged notifies applications on a 
5 voice-command site that a site attribute has changed. 

Syntax HRESULT AttribChanged( 

DWORD dwAltribute 

); 

10 

Parameters dwAttribute 

[in] Site attribute that was changed. This parameter can 
be one of these values: 

IVCNSAC_AWAKE 
1 5 Awake state. 

IVCNSACAUTOGAINENABLE 

Automatic gain. 
IVCNSAC.DEVICE 

Wave-in audio device. 
20 IVCNSAC_ENABLED 

Enabled state. 
IVCNSAC_MICROPHONE 
Current microphone. 
IVCNSAC_ORIGINAPP 
25 The application receiving this notification 

originated the attribute change. 
IVCNSAC_SPEAKER 

Name of the current speaker. 
IVCNSAC_SRMODE 
30 Speech-recognition mode. 

IVCNSAC_THRESHOLD 
Confidence threshold. 

Return Values The return value is ignored 

35 

Remarks The notification is sent only to applications that, when registered 
to use voice commands on the site, did one of the following: 
• Set the dwFlags parameter of the IVoiceCmd::Register 
member function to the VCMDRF_ALLBUTVUMETER 
40 value. 

Set the VCMDRF ATTRIB CHANGE bit. 
dwAttribute includes the IVCNSAC_ORIGINAPP value only if 
the application sets an attribute by calling the IVCmdAttributes 
interface's EnabledSet, AwakeStateSet, DeviceSet, or 
45 SRModeSet member function. 
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IVCmdNotifySinkr.CommandOther 

IVCmdNotifySinkr.CommandOther is sent when a spoken phrase 
was either recognized as being from another applied ? 
command set or was not recognized. 

Syntax HRESULT CommandOther( 

PVCMDNAME pName. 
jq PTSTR pszCommand 

)> 

Parameters pName 

n^he S v° f 3 WCMD ^ AME St ™^ ^at contains the 

recoS^ C ° nta,nS NULL ' ^ COmmand W3S not 
pszCommand 

con^nf COmmand String - If this P^'er 
20 °° ntains the command was not recognized. 

Return Values The return value is ignored. 

Remarks A« * notiflcation> ^ ^ ^ ^ 



25 



An application can use the CommandOther notification to 
monitor utterances and inform the user what was S An 

£t me°re Sh ° U,d ^ ? y ° n n ° tification ^ tform^on 
S:C flteOWnCO - Mostapphcations 

ust 727* String f 0Mains the w ^ds actually spoken by the 

mav nit m at ,hT and TT * name ' the «"»»«» s ^g 
35 J? matCh me words of the command. For examole the 

whereas the command string is "Send mail to name." 

The notification is sent only to applications that, when registered 
4Q to use voice commands on the site did one of the following 

Set the dwFlags parameter of the 

vp 0 ,!^" 116818 ^ member to the 

VCMDRFALLBUTVUMETER value 
• Set the VCMDRF_CMDOTHER bit 

45 phrTeis V ° iC , e menUS C ° main the same P 1 ™* ^d this 

^cluselto 3 ^ ^-fecognize notification and which 
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IVCmdNotifySink::CommandRecognize 

IVCmdNotifySink::CommandRecognize is sent when a spoken 
phrase is recognized as being from the application's command 

set. 

Syntax HRESULT CommandRecognize( 

DWORD dwID, 
PVCMDNAME pvCmdName, 
DWORD dwFlags, 
DWORD dwActionSize, 
PVOID pAction, 
DWORD dwNumLists, 
PTSTR pszListValues, 
PTSTR pszCommand 

); 

Parameters dwID 

[in] Identifier of the command that was recognized. The 
command identifier is stored in the dwID member of the 
VCMDCOMMAND structure that defines the command. 
pvCmdName 

[in] Address of a VCMDNAME structure containing the 
voice menu that has the recognized command. 
dwFlags 

[in] VCMDCMDJVERIFY if the application should 
request verification from the user or NULL if verification 
is not required. To request verification, the application 
should display a dialog box. An application would 
typically require verification for a destructive or 
irreversible command such as "Format disk." 
dwActionSize 

[in] Size of the data in pAction. 

pAction 

[in] Address of a string that contains action data to 
accompany the recognized command. The action data is 
obtained from the VCMDCOMMAND structure for the 
command. 
dwNumLists 

[in] Size, in bytes, of the list data for the command. If a 
command does not contain any list fields, this parameter is 
zero. 
pszListValues 

[in] Address of a list of one or more null-terminated 
strings that correspond to the phrase from each list in the 
order that they occur in the command. For example, if the 
command is "Set the time to number AM or PM " this 
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SS oints 10 " TeM0PM " (the last ,v> ' is implicit in 

pszCommand 

Return Values The return value is ignored. 

Remarks A, 0 „ g with th tjfication5 ^ n 

identifier i„ ^ to detennine whjch ' Crazed 

possible for the user to edit the text for conunanTfor y^u 

The ^notification is sent to all applications that are registered on 
the voice-command site, regardless of the settings of Z ZfL< 
parameter of the IVoiceCmd: .-Register memb Xctbn wSe 
application registered to use voice commands. 

Ldficvor 8, ° ba ! V ° iCe menuS < or «*» or window- 
specific voice menus) contain the same phrase and the engine 
recognizes that phrase, the engine calls Comm»aRec 0 "fze for 
one menu and IVCm dNotifySink::Coinmand0th ^ 

The engine determines which notification to call for each menu 
an apphcation cannot determine which notilk^ SS 



IVCmdNotifySink::CommandStart 

L~ t,fyS ^ ::C ° Mtart 15 SCnt When * P^e 
Syntax HRESULT CommandStart(); 

Return Values The return value is ignored. 

Remarks The .otifi^o n is sent only to applications that, when registered 
to use ^ commands on the site, did one of the following: 
Set the dwFlags parameter of the IVoiceCmd: Register 
value " t0 VCMDRF -ALLBUTVrirETER 



SUBSTITUTE SHEET (RULE 26) 



WO 99/49394 



193 



PCT/US99/06223 



Set the VCMDRF_CMDSTART bit. dwAttribute 
includes the IVCNSACJDRIGINAPP value only if the 
application sets an attribute by calling the 
IVCmdAttributes interface's EnabledSet, AwakeStateSet, 
DeviceSet, or SRModeSet member function. 



IVCmdNotifySinkr.Interference 

1 0 rVCmdNotifySink::Interference notifies the application that the 

engine cannot recognize speech properly for a known reason. 

Syntax HRESULT Interference( 

DWORD dwType 

15 ); 

Parameters dwType 

[in] Type of interference. This parameter can be one of 
these values: 

20 SRMSGINT_AUDIODATA_STARTED 

The engine has resumed receiving audio data from 
the audio source. 
SRMS GINT_AUDIODATA_STOPPED 

The engine has stopped receiving audio data from 
-5 the audio source. 

SRMSGINT.NOISE 

The background noise is too high. 
SRMSGINT_NOSIGNAL 

The engine cannot detect a signal, possibly 
because the microphone is off or unplugged 
SRMSGINT_TOOLOUD 

The speaker is too loud; recognition results may be 
degraded. - 
SRMSGINT_TOOQUIET 

The speaker is too quiet; recognition results may 
be degraded. 



30 



35 



Return Values The return value is ignored. 

40 Remarks The notification is sent only to applications that set the 

dwFlags parameter of the IVoiceCmd: Register member function 
to the VCMDRF_ALLBUTVUMETER value when the 
application registered to use voice commands on the site. 

45 
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IVCmdUserWord 



Remarks 



10 



15 



20 



25 



Method 



IVCmdUserWord::ModifyTraining 

IVCmdUserWord::GetPhraseList 
IVCmdUserWord::QueryPhrase 

IVCmdUserWord::Train 



Installs or uninstails 
speaker-independent 
template extension 
files. 

Specify which 
templates are 
enabled for a 
particular phrase. 
Gets the current 
phrase list. 

Determines what kind 
of templates a phrase 
has and whether or 
not they are enabled. 
Train a list of user- 
defined phrases. 



30 



should have traming lemplates for a|| ^ ™ d 3d no, 
interlace will affect the current speaker only. 

^^ M . i "S n,ati0n that thC Cngine uses 10 rec ^e * 
phrase. There are two types of templates for the Auto PC- 

speaker-independent template for each phrase Each sneaker ca „ 
have one speaker-dependent template for each 

To create a speaker-dependent template, a user must "train" the 
cfnT^ 

The two templates operate independently of each other An 
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IVCmdUserWord::AddRemoveSIFile 

The IVCmdUserWord::AddRemoveSEFile method installs or 
uninstalls speaker-independent template extension files. 

Syntax HRESULT AddRemoveSIFILE( 

LPCTSTR IpszFile, 
BOOL blnstall); 

1 0 Parameters IpszFile 

Pointer to the path of the file to install or uninstall. 
blnstall 

Indicates whether to install or uninstall a file, TRUE to 
install, FALSE to uninstall. 



15 



IVCmdUserWord::GetPhraseList 



The IVCmdUserWord::GetPhraseList method gets the words in 
20 the installed vocabulary. 

Syntax HRESULT GetPhraseList( 

DWORD dwFlags, 
PWSTR IpBuf 
25 PDWORD *pdwByteCnt 

); 

Parameters dwFlags 

There are two flags that can be set, one for each word list. 

30 If both are set, the combined list is returned. 

Fla g Description 

SRPHRASE_SI Returns the speaker- 

independent list. 
SRPHRASE SD Returns the speaker- 

dependent li st. 

IpBuf 

Pointer to the buffer where the phrase list will be stored 
PdwByteCnt 

The size of the buffer allocated to hold the list, in bytes. If 
35 the method returns successfully, it holds the actual number 

of bytes in the buffer. 

Return Values This method returns NOERROR if successful, or one of these 
error values: 

40 VCMDERR_VALUEOUTOFRANGE 

The allocated buffer is too small. When this occurs, 
GetPhraseList will set pdwByteCnt to the buffer size 
needed. 
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Errors 

lltomrt* 30 ^ appropriatc HRESULT should be 

If both of these flags, SRPHRASE SI and SRPHRASE Sn 
set, and ,f a word has both speaker^dependent^speake^ 
dependent te m p,ates, the Sam e word shols up inte buft twice. 

1 0 IVCmdUserWord::ModifyTraining 

a T n„ e H^ md f U serWord::M ^ifyTraining method allows an 
pphcanon to specfy which templates are enabled fori particular 

15 

Syntax HRESULT ModifyTraining( 

LPTSTR IpszPhrase 
DWORD dwFlags 



Parameters IpszPhrase 

The phrase of interest. 

dwFlags 

, 5 SRPHRASE_SI 

SRPHRASE ffi"" template. 

srphr1 P S temp,ate - 

30 Enables or ^Wes a phrase on the speaker- 

independent template 

SRPHRASE_SD_ENABLE 

Enables or disables a phrase on the speaker- 
dependent template 
35 SRPHRASE_SD_ERASE 

Erases the s Peaker-dependent template for a 
phrase. 

SRPHRASEPERMANENT 

When set, makes any changes permanent. 

Remm VaioK ™ s r r,r rauras noerror if — • - « •«« 

SRERR_PHRASENOTFOUND 

The template is not available 
Other Errors 

bereturned 3 " 011161 ^ appr0priate HRESULT should 



40 



45 
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Remarks Templates are enabled independently of each other. Either or 
both may be enabled at any given time. When setting a flag to 
enable or disable a template, the corresponding flag to select the 
template must also be set. For example, to enable the speaker- 
dependent template, user SRPHRASE_SD | 
SRPHRASE_SD_ENABLE. 

The phrase string can contain alphabetic characters and intraword 
punctuation. It may not contain pronounced symbols such as 
numbers ("345" is not a valid string). Avoid ambiguous 
pronunciation. Instead of IEEE, use "I triple E," for instance 



IVCmdUserWord::QuervPhrase 

15 

The IVCmdUserWord::QueryPhrase method is used to determine 
what kind of templates a phrase has and whether or not they are 
enabled. 

20 Syntax HRESULT QueryPhrase( 

LPTSTR IpszPhrase 
DWORD *pdwValue 

); 

25 Parameters IpszPhrase 

The phrase.of interest. 
pdwValue 

Returns flags indicating the training templates associated 
with the phrase. 
30 SRPHRASE_SI 

The phrase has a speaker-independent template 
SRPHRASE_SI_ENABLE 

The speaker-independent template is 
enabled/disabled. 
35 SRPHRASE_SD 

The phrase has a speaker-dependent template. 
SRPHRASE_SD_ENABLE 

The speaker-dependent template is 
enabled/disabled. 

40 

Return Values This method returns NOERROR if successful, or one of these 
error values: 
Errors 

If there is an error, the appropriate HRESULT should be 
45 returned. 

Remarks The phrase string can contain alphabetic characters and intraword 
punctuation. It may not contain pronounced symbols such as 



SUBSTITUTE SHEET (RULE 26) 



WO 99/49394 

PCT/US99/06223 

198 

numbers ("345" is not a valid string). Avoid ambiguous 
pronunaanon. Instead of IEEE, use "I triple 

5 IVCmdUserWord::Train 

10 Syntax HRESULT Train( 

LPTSTR IpPhrases 

DWORD dwSize 

DWORD hHandle 
, 5 DWORD dwFlags 

Parameters IpPhrases 

A pointer to a sequential list of Unicode text strings Each 
2 ° TZ I T mte f by a Unicode character D, e 

dwSize 1 " a,S ° indicated ^ a ^L. 

^number of Unicode characters in the list, including 
hHand^ {n0t the number <>f bytes!). * 

S S^ AUt ° PCVerei0nI - ThiS " 

dwFlags 

R«™ Va,„es M, retums NOERROR ifsucMssfi ,, or one of these 
Errors 

35 30 erTOr > the appropriate HRESULT should be 



25 



30 



Remarks 



40 



IVoiceCmd 

45 



2^SSS tsr t ? p,ic r n w,th a voice - 

and menu enumerators ** ^ SUCh 35 Creatin § »«» 
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Method 



I VoiceCmd: :CmdMimic 



IVoiceCmd: 
IVoiceCmd: 

IVoiceCmd: 
IVoiceCmd: 



:MenuCreate 
:MenuDeIete 

MenuEnum 
Register 



Description 



Supplies a voice-aware 
application with the equivalent of 
a spoken voice command. 
Creates a voice-menu object. 
Deletes a menu from the voice- 
menu database. 

Creates a voice-menu enumerator. 
Registers an application to use 
voice commands. 



Remarks 



This interface is supported by all voice-command objects. 



5 IVoiceCmd::CmdMimic 



The IVoiceCmd::CmdMimic method supplies a voice-aware 
application with the equivalent of a spoken voice command. 

10 Syntax HRESULT CmdMimic( 

PVCMDNAME pMenu, 
PTSTR pszCommand 

); 

pMenu 

[in] Address of a VCMDNAME structure identifying the 
menu that contains the command to mimic. 
pszCommand 

[in] Address of a string that contains the command to 
mimic. 



1 5 Parameters 



20 



Return Values This method returns NOERROR if successful, or one of these 
error values: 

• EJNVALIDARG 
VCMDERRCANNOTMIMIC 
VCMDERRINVALIDCHAR 
VCMDERRMENUDOESNOTEXIST 
VCMDERR_OUTOFMEM 
VCMDERRVALUEOUTOFRANGE 

• VCMDERRINVALIDCHAR ~ 

CmdMimic parses the command string and eliminates white 
space and punctuation, and then the member function compares 
the result with each command on the voice menu until it finds a 
match. The comparison is case-insensitive, and the command 
string can include phrases from lists. If the string matches a 
command in the voice menu, it is recognized. Otherwise, the 
function returns an error. 



Remarks 

35 
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An application can call CmdMimic to play back voice macros to 

~ JKsrr ,ike play,ng back keystrokes - 

^zrr must be active before an appiicad ° n « 



10 IVoiceCmd::MenuCreate 



15 



Syntax 



20 



The IVoiceCmd::MenuCreate method creates a voice-menu 
object to represent a new or existing voice menu for an 
application. 

HRESULT MenuCreate( 

PVCMDNAME pName. 
PLANGUAGE pLanguage 
DWORD dwFIags 
PIVCMDMENU * P pIVCmdMenu 



Parameters pName 

25 t ] AddreSS of a V CMDNAME structure that identifies 

the menu to create. The VCMDNAME structure contains 
an application name, such as "Excel," and a state name, 

such as Main menu" or "File Open dialog box" 
pLanguage 5 

30 [!" ] AddrCSS ° f a LANGUAGE structure that indicates the 

anguage to use for the menu. If this parameter is NULL, 
the default language for the site's speech-recognition 
mode is used. 
dwFIags 

35 [in ] Fla 8 that indicates how to create the menu This 

parameter can be one of these values- 

VCMDMC_CREATE_ALWAYS 

Creates an empty menu with the given name If a 
menu by that name already exists in the voice- 
40 menu database > it is erased. The new menu is 

stored m the database when the menu object is 
released. 

VCMDMC_CREATE_NEW 

Creates an empty menu with the given name. If a 
45 menu b y that "Me already exists in the voice- 

menu database, the function returns an error. The 
new menu is stored in the database when the menu 
object is released. 
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25 
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VCMDMC_CREATE_TEMP 

Creates an empty menu with the given name. If a 
menu by that name already exists in the voice- 
menu database, the function returns an error. The 
new menu is temporary and is discarded when the 
menu object is released. 
VCMDMCJDPEN_ALWAYS 

Opens an existing menu with the given name. If 
the menu does not exist, the function creates a 
new, empty menu. The new menu is stored in the 
database when the menu object is released 
VCMDMC_OPEN_EXISTING 

Opens an existing menu. If the menu does not 
exist, the function returns an error. 
ppIVCmdMenu 

[out] Address of an IVCmdMenu interface for the newly 
created voice-menu object. The application uses the 
pointer to this interface to call IVCmdMenu functions on 
the voice-menu object. If an error occurs, this parameter 
receives NULL. 

Return Values This method returns NOERROR if successful, or one of these 
error values: 

E_INVALIDARG 

VCMDERR_CANTCREATESTORAGE 
VCMDERR MENUDOESNOTEXIST 
VCMDERRMENUEXIST 
VCMDERR J3UTOFDISK 
VCMDERRJ3UTOFMEM 
VCMDERRVALUEOUTOFRANGE 



Remarks 



35 



40 



45 



An application can create a voice-menu object by loading an 
existing voice menu from the voice-menu database or creating a 
new voice menu. A voice menu need not be stored in the 
database; an application can create a temporary voice menu by 
setting dwFlags to the VCMDMC_CREATE_TEMP value. A 
temporary voice menu persists until the menu object is released. 

An application can create more than one voice-menu object to 
represent the same menu — either one of its own menus or a 
menu for another application. For example, one application 
might do this to enumerate another application's menus. 

More than one application can use the same voice-menu object. 
For example, Application A might call the 
IVoiceCmd::CmdMimic member function on a voice-menu 
object that represents a menu for Application B, while 
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z ,he smK m ™ * — — 

5 I VoiceCmd : :Men uDelete 

w^^r e,ete method de,etes a — *» 

10 Syntax HRESULT MenuDelete{ 

PVCMDNAME pName 



20 



35 



Parameters pName 



&r d ^ e vcMDNAME - «— 

R«un, Vate ™ s ™«,od rauras NOERROR if successfti], or one of ehese 

E_INVALIDARG 
VCMDERRMENUACTIVATE 

VCMDERRMENUDOESNOTEXIST 
VCMDERRMENUOPEN 
25 ' VCMDERROUTOFMEM 

Remarks A menu cannot be deleted if it is currently open and the 
application .s actively listening for its commands 

30 e T x^" C H° n , deleteS u the St ° rage in the data base for the menu (if it 



IVoiceCmd: :MenuEnum 



The IVoiceCmd::MenuEnum method creates a voice-menu 
=n°u SLST " ~ n t0 — m=„ the 

Syntax HRESULT MenuEnum( 

DWORD dwFlags, 
45 PTSTR pszApplicationFilter, 

PTSTR pszStateFilter 
PIVCMDENUM * P piVCmdEnum 
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Parameters dwFlags 

[in] Indicates whether to enumerate active menus or open 
menus (those that have voice-menu objects, whether or 
not they are also active). This parameter can be certain 
combinations of these values: 
VCMDEF_ACTIVE 

Enumerates only active menus. 
VCMDEF_DATABASE 

Enumerates all menus in the voice commands 
database. 
VCMDEF_PERMANENT 

Enumerates only permanent menus. 
VCMDEFSELECTED 

Enumerates open menus, whether or not they are 
also active. 
VCMDEFJTEMPORARY 

Enumerates only temporary menus. 
VCMDEF_ACTIVE and VCMDEF_SELECTED 
are mutually exclusive, as are 
VCMDEFTEMPORARY and 
VCMDEFPERMANENT. If both values are 
specified, the function returns an error. 
VCMDEF TEMPORARY and 
VCMDEFPERMANENT are ignored if neither 
VCMDEF ACTIVE and VCMDEF_SELECTED 
are specified. In other words, they do not apply if 
you want to enumerate the menus in the database. 
By definition, if a menu is active, it is selected. 
pszApplicationFilter 

[in] Address of the name of the application for which to 
enumerate menus. This name is the same as that in the 
szApplication member of the VCMDNAME structure 
passed to the IVoiceCmd::MenuCreate member function. 
If this parameter is NULL, menus for all applications, 
except those eliminated by dwFlags and pszStateFilter, 
are enumerated. 
pszStateFilter 

[in] Address of a string that contains the name of the state 
for which to enumerate menus. This is the same as in the 
szState member of the VCMDNAME structure passed to 
MenuCreate. If pszApplicationFilter is NULL, all menus 
except those eliminated by dwFlags and this parameter are 
enumerated. 
ppiVCmdEnum 

[out] Address of a variable that receives a pointer to an 
IVCmdEnum interface for the newly created voice-menu 
enumerator. If an error occurs, this parameter receives 
NULL. 
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^ V " UeS — " ™>* ^ — or one of fee 

E_INVALIDARG 
VCMDERRINVALIDMODE 
VCMDERR_OUTOFMEM 
VCMDERR VALUEOUTOFRANGE 
• VCMDERRMENUDOESNOTEXIST 



Remarks 



A menu can use a voice-menu enumerator to find and modifv 
unknown menus or to show menu status to the TseT * 

rde'alettvTnTf r mCTat0r 3,1 referenc <* * * are 

released, even if the voice-command object is released. 



IVoiceCmdr.Register 



Syntax 



J ™ iMC "f :Regis,er mMh<Ki » application to n S e 

HRESULT Register 
PTSTR pszSite, 



); 



IID IIDNotifylnterface. 
DWORD rfwF/agj 
PVCSITEINFO pSitelnfo 



face. 



Parameters 



pszSite 

In Auto PC, must be null or empty 
p Notify Interface 

nnH^f 6SS l f thC no,ificati °n '"terface that receives 
notifications from the voice-command object The 
interface identifier is specified by IIDNotifylnterface If 
this parameter is NULL, no notifications will be sent 

Because passing the pointer to the voice-command object 
does not transfer ownership of the notification interface 

SS^T^r^ mUSt Ca " thC AddRef membCT 
toon of the notification interface before returning from 

aH th U f CglSter - ? 6 V0ice - C «d object must also 
call the Release member function of the notification 
n erface when ,t closes. The calling application must 

T C D 0UntS h h ° ,ds ° n the notific ^on 
interface after calling Register, unless it needs the 

SSag t0 be ; a,id when the — 
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IIDNotifylnterface 

[in] GUID that uniquely identifies the type of notification 
sink being passed to the voice-command object. It must 
be IIDJVCmdNotifySinkW. 
5 dwFlags 

[in] Flag that indicates whether the application is to 
receive all notifications. This parameter can be one of 
these values: 

VCMDRF_ALLMESSAGES 
1 0 Sends all notifications to pNotifylnterface. 

VCMDRF_ALLBUTVUMETER 

Sends all but VUMeter notifications to 
pNotifylnterface. 
VCMDRF_VUMETER 
1 5 Sends VUMeter notifications to 

pNotifylnterface. 
VCMDRFJSTOMESSAGES 

Does not send notifications. 
UdwFlags is 0 (zero) or NULL, only the 

20 IVCmdNotifySink::CommandRecognize notification is 

sent. 
pSitelnfo 

[in] Address of a VCSITEINFO structure that contains 
settings to apply to the site, such as the speaker, 
25 confidence threshold, and speech-recognition mode. The 

settings are applied even if the site is already open. If this 
parameter is NULL, the voice-command object uses the 
settings from the registry. If there are no registry settings, 
it uses the default settings, typically those for the 
30 computer. 

Telephony applications will pass this information to 
ensure that the proper settings are selected. Other 
applications will set this parameter to NULL to leave the 
site settings unchanged from previous values. 



35 



40 



45 



Return Values This method returns NOERROR, if successful, or one of these 
error values: 

EJNVALIDARG 

VCMDERRCANTCREATEAUDIODEVICE 
VCMDERRCANTCREATESRENUM 
VCMDERR_CANTSELECTENGINE 
VCMDERR_CANTSETDEVICE 
VCMDERRJNVALIDMODE 
VCMDERRJSIOFINDINTERFACE 
VCMDERRNOSITEINFO 
VCMDERROUTOFMEM 
VCMDERR_SRFINDFAILED 
VCMDERRVALUEOUTOFRANGE 
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Remarks 



10 



See Also 



An application cannot call Register a second time for the same 

ZZ C0 T^ d °f Cl U 2 Voice - co -™and object LaJeaTy 
eg stered, calling Register returns an error. To change sites the 
apphcanon must call CoCreatelnstance to create a new voke 
command object for the desired site. 

An application must call Register before it can call any of the 
following member functions: V 

rVCmdMenu-DeactivatcIVCmdMenurrListGet, 
IVCmdMenu::ListSet 
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Detailed Description of Data Structures for a Voice Command API 
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Chapter 24 
VCMDCOMMAND 

5 Provides information about a command in a voice menu. 

typedef struct { // vccmd 

DWORD dwSize; 

I0 DWORD dwFlags; 

iU DWORD dwID 

DWORD dwCommand- 

DWORD dwDescription- 

DWORD dwCategory- 

^Comm^dText; 
DWORD dwAction; 
DWORD dwActionSize; 
BY TE abData[]; 
} VCMDCOMMAND, *PVCMDCOMMAND; 
20 Members dwSize 

iSfj b3 ^ S ' ° f thC VCMDCOMMAND structure 
including the amount allocated for abData. The intents 
o f abData must be doubleword-aligned, so roS Sze 
25 dwFlags nearCSt Wh ° ,e doub,e ^d. 

rneTh^ 1 ^f 346 information ^out the command. This 

of these valn^ 

VCMDCMTJDISA bLKD PFR1U ff Smp ti n g 

_^icAtsLtu_PERM The command was disabled 

by using the IVCmdMenu:: 

Enableltem member 

function so that voice 

commands will not 

recognize it. The command 

is not compiled into the 

VCMDCMD DISABLED TEMP Thel™™', 

~ c tMP Th e command was disabled 

by using the 

IVCmdMenu::SetItem 
member function. The 
command is still compiled 
into the voice menu, 
however, so it can be re- 
enabled without 
recompilation of the m P n„ 
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Value 



VCMDCMD VERIFY 



Description 



VCMDCMD CANTRENAME 



The application should 
prompt the user to 
verify the command 
before carrying it out. 
For example, this 
value should be set for 
a "Delete File" 
command. This value 
may be combined with 
either of the other 
values. 

(New for 3.0). This 
indicates that the 
command is 
automatically 
generated and that 
navigator applications 
(such as Microsoft 
Voice) shouldn't allow 
users to rename the 
command. For 
example: A set of 
commands that are 
generated by 
extracting all of the 
menu items in the 
currently running 
application would have 
this flag set since there 
would be little point in 
users renaming them. 



10 



15 



dwID 

Command identifier. This member can be used to identify 
a command to modify, or it can be used for notifications. 
dwCommand 

Offset from the beginning of this structure to first 
character of the voice command string (ANSI or Unicode, 
depending on which character set was used in the 
application). For example, the voice command string 
might be "Open the file" and the character at the offset 
specified by dwCommand would be '0\ In languages 
such as Japanese that have both a phonemic and symbolic 
character set, the dwCommand member is the offset to a 
phonemic string. 

Within the command string, the following characters have 
special meaning: 
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Character Meaning 



that can be spoken at this point in the command 
tor example, the command string -Send mail to 
name contains a list called "name " To add 
phrases to the list, use the IVCmdMenu::ListSet 
member function. 
i ) Reserved for future use. 

U Reserved for future 

dwDescription ~~~ 



Offset from Ihe beginning „f , he s , racuire t0 ch 

«L gl describes,heac,ionperfom - edb v*' 

dwCategory 

Offset from the beginning of the structure to the first 

£22 s:„ g g r ,ndicates the * 

Commands in a vo.ce menu should be organized in 
different categories to help the user browse through lists 
^comxnands more easily. This is similar in concept to 
Windows menus, wh.ch organize commands under menu 
1 5 Zt! SUCH 1 M 6 '" " EdU '" " Vi6W " «* so «»". For best 

dwConCdTeT Sh ° U ' d "* 2 ° * **» ~ S " 

Offset from the beginning of the structure to the first 
character of the command text, which is the string that is 

20 t^lf t0 US6r WhCn he ° r She reaues * a lift of 

12 r V °' Ce C ° u mmandS - If this member is NULL- an 
£: Uses the text Pointed to by dwCommand. 
which is the voice-command string used in the 
application's user interface. 

25 t ^ 0St a PP" cation s written for European languages will set 

c tL* » ™* b — the language 8 uses on." one 

bo^Tnhnn Apph f tl0ns written fo ' languages that have 
both a phonemic and symbolic character set, such as 

2 W St ° re the Phonemic representation of the 
30 command in dwCommand and the symbolic 

representation (which is preferred by the user) in this 

dwAction 

Offset from the beginning of the structure to the first byte 

' 5 commtd I 15 10 thC app,katl0n when * 

command is spoken. 

SSiST*?^ 3 COmmand is not interpreted by voice 
conunands; , IS up to the application to determine whether 

a iduv if 5f I ^ UP ° n h - the 

Q validity 0 f the data, because it is susceptible to being 

changed — accidentally or intentionally — by other 
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applications, just as other applications can change an .INI 
file or registry file, 
dwActionSize 

Number of bytes required to store the block of data 
indicated by dwAction. 

abData 

Array of type BYTE that contains the command string, its 
description, its category, and additional data (if any) to 
pass to the application along with the command. Because 
all of the items in abData are doubleword-aligned, the size 
of abData should be a multiple of 4. All strings should be 
null-terminated (\0). 

Because of the items indicated by offsets into abData are 
doubleword-aligned, the offsets specified by 
dwCommand, dwDescription, dwCategory, dwAction, 
and dwActionSize should be multiples of 4. 



VCMDNAME 

20 

Contains strings that uniquely identify the application and state to 
which a voice menu belongs. 

typedef struct { // vcn 
25 TCHAR szApplication[VCMD_APPLEN]; 

TCHAR szState[VCMD_STATELEN]; 
} VCMDNAME, *PVCMDNAME; 

szApplication 

30 Nam e of the application — for example, "Microsoft 

Word." The application name must be unique among all 
applications registered to use voice commands on the 
user's computer. 

szState 

Unique name of the application state in which the voice 
command set is valid. An application state usually 
corresponds to an active window or dialog box — for 
example, "Main Window" or "Set Font Dialog." 



35 



40 



VCSITEINFO 



Provides information about the audio device, speech-recognition 
mode, and other attributes of a voice-command site. 

typedef struct { // vcsi 

DWORD dwAutoGainEnable; 
DWORD dwAwakeState; 
DWORD dwThreshold; 
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DWORD 
DWORD 
TCHAR 
TCHAR 
GUID 
} VCSITEINFO, 



dwDevice; 
dwEnable; 

szMicrophone[ VCMDMICLEN] • 

szSpeakerf VCMD_SPEAKERLEN1 ■ 
gModelD; 

*PVCSITEINFO 



dwAutoGainEnable 

Value from 0 to 100 that indicates the state of the 

by Z site 8aiD ^ inC ° ming aUdi ° Stream to be used 
dwAwakeState 

TRUE if the site is awake for purposes of speech 

dwThr e rhT t,0n ° rFALSEiftheSlteiSaslee P- 

Value from 0 to 100 that indicates the recognition 
Mold for the speech-recognition engiJTo be used by 

dwDevice 

Device identifier of the wave-in audio device to be used 
by the sue. The dev lce identifier can be obtained by 

dwEnable 

J Aifp if r SPeeCh : reCOgnition is enab,ed for the site or 
f ALbb it speech-recognition is disabled 
szMicrophone 

STb^ST micro| " ,OM for *• audi0 — » b < 

szSpeaker 

w , T ^ amC ° f the CurTent s P eaker for the site 
gModelD 

GUID that uniquely identifies the speech-recognition 
mode to be used by the site. The GUID for a speech 
recognition mode can be obtained by using a speech- 
ecogmtion enumerator. For more information about 

S' p COgn,t, ° n enume ™ors, see section, "Low-Level 
speech Recognition API." 

wTthfffv^" r n Fl S 3 P ° inter 10 3 VC SITEINFO structure 
with the IVo,ceCmd::Reg,ster function to set the audio device 

co^ TT 1 ' 00 m ° de ' 8nd ° ther attributes of a voice- 
command sue, even if the site is already open 
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Chapter 25 
VTSITEINFO 

Specifies an audio device, a text-to-speech mode, and the talking 
speed for a voice-text site and indicates whether voice text is 
enabled or disabled for the site. 

typedef struct { // vtsi 

DWORD dwDevice; 
DWORD dwEnable; 
DWORD dwSpeed; 
GUIDgModelD; 
} VTSITEINFO, *PVTSITEINFO; 

dwDevice 

Device identifier of the wave-out audio device to be used 
by the site. The device identifier can be obtained by 
calling the waveOutGetNumDevs and 
waveOutGetDevCaps multimedia functions. 
dwEnable 

TRUE if voice text is to be enabled for the site or FALSE 
if voice text is to be disabled. 
dwSpeed 

Baseline average talking speed, in words per minute, for 
the text-to-speech mode to be used by the site. 
gModelD 

GUID that uniquely identifies the text-to-speech mode to 
be used by the site. The GUID for a text-to-speech mode 
is obtained from a text-to-speech enumerator object. For 
information about text-to-speech enumerators, see the 
section, "Low-Level Text-to-Speech API." 

An application can specify the address of a VTSITEINFO 
structure in a call to the IVoiceText::Register member 
function to set the voice, speaking speed, and other 
attributes of a voice-text site, even if the site is already 
open. Telephony applications typically do this to ensure 
that the proper information is selected for the site. 



15 

Members 
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Detailed Description of a Voice Command API for an Auto PC 
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Chapter 2 
IAPCSpeech 

5 The IAPCSpeech interface is a high level Auto PC simple speech 

interface. 

Remarks The function CreateAPCSpeechObject should be called to get the 
IAPCSpeech interface because APCSpeechObj cannot be created 
10 using CoCreatelnstance. 



IAPCSpeech Methods 



15 



Methods Description ~ 

IAPCSpeech::AddRefwscesdk_IA Increments the reference 
PCSpeech_AddRef count for an interface on a 

speech object. 

IAPCSpeech: :AddVMenuComma Adds a command to the voice 
ndwcesdk_lAPCSpeech_AddVM menu pmenu. 
enuCommand 

IAPCSpeech: :AttribGetwcesdk_I Gets speech-related settings 
APCSpeech_AttribGet 

IAPCSpeech: :AttribSetwcesdk_I Sets or changes speech- 
APCSpeech_AttribSet related settings. 

IAPCSpeech ::Create VMenuwcesd Creates a voice menu 
k_IAPCSpeech_CreateVMenu 

IAPCSpeech: :QueryInterfacewces Returns a pointer to an 
dk_IAPCSpeech_QueryInterface IAPCSpeech interface. 
IAPCSpeech: :Releasewcesdk_IA Decrements the reference 
PCSpeechRelease count. 

IAPCSpeech: :Speakwcesdk_IAP Says or speaks the string 
CSpeech_Speak stored in szJTS using TTS 

IAPCSpeech: :Trainwcesdk_IAPC Trains the application to 
Speech_Train recognize a user command. 
IAPCSpeech::VoiceHelpStartwce Is called by the shell to start 
sdk_IAPCSpeech_VoiceHelpStart voice help. 
IAPCSpeech::VoiceHelpStopwces Is called by the shell to stop 
dk IAPCSpeech VoiceHelpStop voice help . 



IAPCSpeech::AddRef 



_ n The IAPCSpeech: :AddRef method increments the reference count 

20 for an interface on a speech object. 

Syntax STDMETHODJULONG) IAPCSpeech: : AddRef(THIS) PURE; 
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I APCSpeech : : Add VMenuCommand 

'S™ MenuCommand adds a ™ * *• 

LPTSTR szCmdString 
UINT dwCmdID, 
DWORD dwFlags 
PVOIDp) PURE; 



Parameters pMenu 

' 5 szCmdliZr * *" ^ * ^ 3 COmmand ' S t0 be added " 

dwCmllD COmmand Stdng that 15 t0 bC 3dded t0 P Menu - 

id that 15 10 be added to the voice — • 

20 dwFlags 

Usually set to 0 to allow the system to handle the 

car pas's ^ appHcation wants to contr °l feedback, it 

95 - none A PPlication handles the feedback tone 

jone Feedback is always tone. 
_echo Feedback is always echo 

P 

Must be NULL. 

30 Remarks m djptato, if your applical]on uses 

™i~ e fi r you use the foii ° w, " s - 

• Application 0 to 0x7FFF 
35 s S P eech enabled controls 0x8000 to OxFFFF. 

I APCSpeech. -.AttribGet 

4Q IAPCS P eech::AttribGet gets speech-related settings. 

Syntax STDMETHOD IAPCSpeech:: A «nbGet(THIS DWORD 

dwAttnb, PDWORD pdwMisc) PURE; ' 

45 RCmarkS I",' bSCt ^ n ° W CaUed * the She11 -d the 

at r P rS If"- Y ° Ur aPP ' 1Catl0n Sh ° U,d - ^ «« 
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IAPCSpeech::AUribSet 

IAPCSpeech::AttribSet sets or changes speech-related settings. 

5 Syntax STDMETHOD IAPCSpeech::AttribGet(THIS_DWORD 

dwAttrib, DWORD dwMisc) PURE; 

Remarks AttribGet and AttribSet are now called by the shell and the 

control panel applications. Your application should not call them 
1 0 at the present time. 

I APCSpeech : : Create VMen u 

1 5 I APCSpeech: .-Create VMenu creates a voice menu. 

STDMETHODIAPCSpeech::CreateVMenu 
(THIS^PIVOICECMDW/?KC/wrf, 

LPCTSTR IpMenuName 
20 HINSTANCE hlnst 

DWORD dwCmdCnt 

LPVOID pCmdTable 

DWORD dwFlags 

PIVCMDMENUW* ppVMenu) PURE; 

25 

Parameters pVCmd 

Pointer to a voice command. Usually an application 
should pass null, unless it creates the voice command. 
IpMenuName 

30 Unique menu name for each Apcspch object. 

hlnst 

Application or dynamic link library instance handle. 
dwCmdCnt 

Table size. 
35 pCmdTable 

Points to a GrammarlD table which stores the resource 
string ID. 

dwFlags 

Must be set to 0 or flag listed below. (See Remarks ) 
40 ppVMenu 

Pointer to a voice menu pointer. 

Remarks 1. dwFlags 

APCSPCH_VMJJSEEXISTING 

45 • The APCSPCH_VM_USEEXISTING flag can be passed 

in the dwFlags parameter. When 
APCSPCH_VM JJSEEXISTING is set and the 
application finds that the menu already exists, it will use 
the menu stored in the storage file. You can still pass in 
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the string table pointer and it is ignored if the 

APCSPCH_VM_USEEXISTING flag is set and there are 
commands in the menu. 

!h?? E: ^SPCH_VM_USEEXISTING applies only to 
the CreateVMenu function. A developer should be careful 
about using AddVMenuCommand while using the 
APCSPCH_VM_USEEXISTING flag and CreateVMenu 
to create a voice menu. AddVMenuCommand does not 
check to determine whether the command is alreadv stored 
or not. Make sure that you do not add the same command 



^ The caller is responsible for releasing the menu object bv 
calling Release. To create a menu in the default voice 
15 commandpKCW should be NULL. If the application has 

another voice command, it can pass it to p VCmd 
5. The apphcation should call the Activate and Deactivate 

functions of the menu object to activate or deactivate the 

PTnmmar 



20 



25 



grammar. 

IAPCSpeech::QueryInterface 

IAPCSpeech::Q U eryInt e rface returns a pointer to an IAPCSpeech 



STD Tpvnm^S PeeCh::Qu ^ Interfac < THIS *™ riid, 
LPVOID FAR* ppvObj) PURE; 



Parameters riid 

30 ppvObj^ SPedfieS IID ° f thC intCTfaCe being re 1 uest ed. 

[out] Receives a pointer to an interface pointer to the 
object on return. If the interface specified in iid is not 

35 supported by the object, ppvObject is set to NULL. 

The application can call Querylnterface to obtain the 
mDJVoiceCmd, UDJVoiceText, and other related VoiceCmd 
and VoiceText interface pointers. 



Remarks 



40 

lAPCSpeech::Release 



c^unt^rir :RelCa ^ method decrements the refe ™<* 
45 C0Unt for the ca,1,n g 'nterface on a speech object. 

STDMETHOD(ULONG) IAPCSpeech: :Release(THIS) PURE; 
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IAPCSpeech::Speak 

IAPCSpeech::Speak says or speaks the string stored in szTTS 
using TTS. 

5 

STDMETHOD IAPCSpeech: :Speak(THISJWCHAR* szTTS 
DWORD dwID) PURE; 



10 



15 



35 



Parameters szTTS 

String that is to be said or spoken. 

wID 

String buffer ID. 
Remarks If the parameter is null, it stops the speech output. 

IAPCSpeecb::Train 



IAPCSpeech::Train trains the application to recognize a user 
20 command. It deals with only one command at a time. The 

function pops up a training form to help the user train the 
application to recognize a word or command. The function is 
blocked until the training is finished or cancelled. 

25 STDMETHOD IAPCSpeech: :Train(THIS_BSTR bstrPhrase, 

PVOID pFormManager) PURE; 

Parameters bstrPhrase 

The word being trained. 
30 pFormManager 

Pointer to the application form manager. 



IAPCSpeech: :VoiceHeIpStart 



IAPCSpeech: :VoiceHelpStart is called by the shell to start voice 
help. 



STDMETHOD IAPCSpeech::VoiceHelpStart(THIS_DWORD 
4 0 promptType)?URE; 

Parameters promptType 

Reserved. Must be 0. 

45 Remarks The application should not call VoiceHelpStart or 
VoiceHelpStop. 
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I APCSpeech : : VoiceHelpStop 



PCT/US99/06223 



IAPCSpeech::VoiceHelpS,op is called by Ihe shell stop voice 



Parameters dwReserved 
10 Reserved. Must be 0. 

Remarks Your application must not call VoiceHelpStart or Vo.ceHelpStop. 
15 CreateAPCSpeechObject 

CreateAPCSpeechObject creates an Auto PC speech object. 

20 syntax 

DWORD dwFlags, 
DWORD dwVCmdOption 
DWORD dwTxtOption); ' 

25 Parameters Note: At this writing you may use e.ther the thread method or 

SSt,^ h ' ^ ° bjeCt ' h0W6Ver ' * thTSe „.y 
controTS^r y bes u Up P° rted - Ifyour application uses a 
control that has the speech enabled such as an edit control or an 

30 Sod ' ^ CreatC thC appHcati0n usi «S the sink 

IpName 

d W No ti fym qm name ' usually the appl,cation name - 

35 ThrCad Meth0d: The threa ° ID where the notification 

messages are posted. Sl nk Method: The form manager 

dwFlags 

A?cfprRr°p : ^o tbea SinkM ^od: Should be 
da , APCSPC H_CB_FORMSINK. 

40 dwVCmdOption 

This should be set to 0 if the caller is only interested in the 

™? ^! C ° mbination of the fo »owing flags- 
VTXTF_SPEAKSTOP, VTXTF SPEAKSTART 
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To avoid string ID duplication, if your application uses 
speech-enabled controls, make sure you use the following 
ranges to assign string IDs in resource file: 

• Application 0 to 0x7FFF. 

• Speech-enabled controls 0x8000 to OxFFFF. 
An application can embed "Vmrk=xx\" strings inside the 
text to be spoken. When the speech engine encounters the 
bookmarks, a WM_SPCH_NOTIFY 
(wParam=VTXTF_SPEAK, lParam=bookmarkID) 
message will be posted to the application. The traditional 
SpQ3k(sthng,ID) will also work because the system adds 
\mrk=ID\ before the string and then sends it to the engine. 
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Detailed Description of an Out-of-Memory API 
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Chapter 29 

Out of Memory User Interface Reference 

The out of memory component (Oomui) is a replaceable 
5 component that defines the behavior of the Windows CE 

operating system, including various dialogs and messages, when 
an out of memory situation is detected. 

If you choose to replace the out of memory component with a 
3 customized out of memory component, you must implement all of 

the fiinctions described in this section. Microsoft can provide 
assistance in this effort, in the form of sample code, upon request. 



1 5 OomUICreateNotRespondingWindow 



20 



The OomUl_CreateNotResponding Window function creates and 
returns a handle to a message dialog indicating that an application 
is not responding. 



Syntax HWND OomUI_CreateNotRespondingWindow(void) 

Parameters None. 
25 Return Value Handle to the created window. 

Remarks The OomUI_CreateNotRespondingWindow function creates and 
returns a handle to an Application Not Responding dialog. This 
dialog is displayed if the out of memory component is unable to 
30 cl °se a running application. The Out of Memory component 

should not destroy or hide this window. This function is declared 
in the header file oomui. h. 



35 OomUICreateOomWindow 



40 



45 



The OomUICreateOom Window function creates the Out of 
Memory dialog. 

Syntax HWND OomUI_CreateOomWindow(void); 

Parameters None. 

Return Value Returns a handle to the created window. 



Remarks 



Creates and returns a handle to the Out of Memory dialog. The 
Out of Memory dialog is immortal, meaning that it should not be 
destroyed or hidden by the Out of Memory component. This 
function is declared in the header file oomui.h. 
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Oom UIFShowOom Window 



The OomUIFShowOom Window function is called when the 

hown tr neS T I" 6 ° Ut ° f Mem °^ window ™ 
shown. It does not display the dialog, however. 



( Q Syntax BOOL OomUI_FShowOom Window(void) 

Parameters None. 



15 



Re,„™ Va, ue o * r= ,f, he 0- of Me™, wi „ dow should be s ^ 



otherwise, FALSE 

Remarks 



20 



p™vennh7out' of S M ' ^ C ° mp ° nent 3 chance * 



25 



30 



40 



Oomllllnitialize 



The OomUIjnitialize function is called once to initialize the Out 
of Memory user interface component. 



Syntax VOID OomUI_Initialize( 

HINSTANCE /n/m 

); 



Parameters hinst 

The HINSTANCE to use for loading resources. 

35 Return Value None. 

Remarks This function is called only once. It gives the Out of Memorv 
user interface component an opportunity to do whatever ^ 
initialization ,s needed. This function also informs the Out of 
^SS^ST^T CUrrcm HINST ANCE, wth- used 
oomuf h ftmCtl ° n iS dedared in the heade ' file 



45 OomUI_NotRespondingWndProc 

The window procedure for the Not Responding dialog. 
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Syntax LRESULT CALLBACK OomUI_OomWndProc( 

HWND h\vnd f 
UINT message, 
WPARAM wParam, 
5 LP ARAM IParam 

); 

Parameters hwnd 



PCTYUS99/06223 
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15 



Remarks 



Handle to the Application Not Responding dialog. 
message 

A windows message (e.g., WM_CLOSE). 
wParam 

Message-specific parameter. 

IParam 

Message-specific parameter. 

This function is the window procedure for the Application Not 
Responding window. This function is declared in the header file 
oomui.h. 



20 



25 



30 



OomUI_OnShow 

The OomUI_OnShow function is called just prior to the showing 
of the Out of Memory window. 

Syntax VOID OomUI_OnShow(void)) 

Parameters None. 

Return Value None. 



35 



40 



Remarks 



The OomUIJDnShow function is called just before the Out of 
Memory dialog is shown. The OomUIOnShow function is not 
required to do anything, but may be used to, for example, set the 
title of the Out of Memory dialog or collect system information to 
be displayed in the Out of Memory dialog. This function is 
declared in the header file oomui.h. 



OomUI OomWndProc 



The window procedure for the Out of Memory dialog. 

45 Syntax LRESULT CALLBACK OomUI OomWndProc( 

HWND hwnd, 
UINT message, 
WPARAM wParam, 
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Remarks 
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LPARAM IParam 

); 



Parameters hwnd 



Handle to the Out of Memory window. 
message 

A message (e.g., WM_CLOSE). 
wParam 

Message-speci fi c parameter. 

IParam 

Message-specific parameter. 

This function is the window procedure for the Out of Memory 
window. This function is declared in the header file Oomui.h 



20 



25 



30 



OomUI_SetWindowsInfo 



Syntax 



Parameters 



The OomUI^SetWindowsInfo function provides the Out of 
^X7d COmP ° nent inf0miati0n re S ardin S windows 

VOID OomUI SetWindowsInfo( 

rNT c Windows, 
^ WINDOWINFO* rgwi 

c Windows 

Number of entries in the rgwi array. 



to 



rgwi 



Array of WINDOWINFO structures. 



Return Value None. 



35 Remarks 



The OomUI_SetWindowsInfo function specifies to the Out of 
Memory component the windows to be closed. Each window is 

J^^^ WINTOW1NFO StmCtUre - This fanction ™ A the 
WINDOWINFO structure are declared in the header file oomui h 



40 See Also 



WINDOWINFO 



OomUICallBack_CloseWindow 

45 The OomUICallback_CloseWindow function attempts to close ; 
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Syntax BOOL OomUICalIback_CloseWindow( 

WINDOWINFO* pwi 

)> 

5 Parameters pwi 

Pointer to a WINDOWINFO structure. 
Return Value Returns TRUE if WMCLOSE was sent; otherwise FALSE. 



10 



Remarks The OomUICallback_Close Window function is called by the Out 
of Memory component, and indicates that the Out of Memory 
component is attempting to close a window (via WM_CLOSE) 
If this function returns FALSE, the window could not be sent a 
WM_CLOSE. If the function returns TRUE, it was sent a 
1 3 WM_CLOSE message. Note that a TRUE return value does not 

indicate whether the specified window was actually closed. 

For more information, see Sample Serial Port Driver. 

OomUICallbackJsCritical 

The OomUICallbackJsCritical function is called by the Out of 
Memory component to determine if memory is critically low. 



20 



25 

Syntax BOOL OomUICallbackJsCritical(void) 

Parameters None. 
30 Return Value None. 

Remarks The OomUICallbackJsCritical function is called by the Out of 
Memory component to determine if memory is critically low. 
This function is declared in the header file Oomui.h. 



35 



OomUICallback_NonCHentPaint 



The OomUICallback_NonClientPaint f unct i on j s called by the 

40 0ut of Memory component to paint its non-client area in the 

"active" colors. 

Syntax VOID OomUICallbackNonClientPaint( 

HWND hwnd 

45 ); 

Parameters hwnd 

Handle to the window. 



I 
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Return Value None. 



PCT/US99/06223 



228 



Remarks 



Amotion i. declared in the header file Oomui.h 



VVINDOWINFO 



10 



15 



25 



Syntax 



20 Members 



30 Remarks 
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See Also 



The WINDOW1NFO structure defines the window handle 
wmdow name, and close options for a window ' 

typedef struct { 

HWND hwnd; 

LPCTSTR szWindowName- 

^T32fToBeClosed' 

UlNTUfToBeTerminated' 
} WINDOWTNFO; 

hwnd 

Handle to the window. 
szWindowName 

Title of the window 
JToBeClosed 

JToBeTerminated ' ind,Ca,K *" Wind ° W <**■ 

^tL°r ,ndica ' es,hauhe ™ d -*™'^ 

OomUI_SetWindowsInfo, OomUI SetWindowslnfn 
OomUICallback_CloseWindow. - ietWmdowsInfo ' 
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Conclusion 

APIs for modules and components of a resource-limited operating system 
have been described. The APIs provide access to specialized hardware and 
software that is desirable in such limited-resource systems. 
5 Although specific embodiments have been illustrated and described 

herein, it will be appreciated by those of ordinary skill in the art that any 
arrangement which is calculated to achieve the same purpose may be substituted 
for the specific embodiments shown. This application is intended to cover any 
adaptations or variations of the present invention. 
1 0 For example, those of ordinary skill within the art will appreciate that 

while the embodiments of the invention have been described as being 
implemented in a resource-limited environment, the principles of the invention 
are applicable to other environments. For example, the voice command APIs 
can be adapted to standard desk-top operating system to aid user's who have 
1 5 difficulty using a conventional keyboard and mouse to provide input to a system. 

The terminology used in this application is meant to include all of these 
environments. Therefore, it is manifestly intended that this invention be limited 
only by the following claims and equivalents thereof. 
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What is claimed 



is: 



1 • A computer system comprising: 

together C ° mPnSinS * * 0perative * C0 "P ,ed 

- operatmg system executing in the processor, sa, d operating system hav.ng a 
handwriting recognition component; 



an application program running under the control of the ■ 

; and 

application program interfaces ; 



operating 

system; and 5 



i associated with the handwriting 

ZZ°th Com T nent ' said appl,catIon program ,nterfaces ~ » 

data from the apphcation and send data to the application. 



The 



20 



■ computer system of claim wherein the application program 
^ interfaces comprise: 

a firs, ,„ Krface , hat recmes , ^ handwriiing conra ^ 
ap tea ton a „d returns , 0 , he app|icMion , arga comext ^ 

based on the source handwriting context handle; 

a second mterface [hal receives , fal ^ ^ 

an apphcation tha, causes the handwriring reception component ,„ destroy the 
tirst handwriting context handle; 

a third interfaee ,h a , recetves from an appllcatl()n an mpu , „„ 
context handie and a „ my of p0 , ms ^ , ^ ^ ^ ^ 

causes the handwriting recognttion comp<)nenl „ ^ ^ m ^ 
data structure represented by the input ha „ d wri,,„ g conKX , hmdle . 

a fourth tntorfacc , ha , recc , ves from m appfica(ioi) 
context hand, ft om an appiication and lhat ^ ^ « 
component to atop a ddi„g aiTays of poin , s t0 the data ^ ^ 
tne input handwriting context handle; 



25 
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a fifth interface that receives from an application the input handwriting 
context handle and that causes the handwriting component to interpret the data 
structure represented by the input handwriting context handle; 

a sixth interface that receives the input handwriting context handle from 
5 the application and that returns to the application at least one character that is 
based on the array of points in the handwriting recognition context; and 

a seventh interface that receives the input handwriting context handle and 
a context character from an application and that causes the handwriting 
recognition component to interpret the arrays of points based on the context 
1 0 character. 

3. A set of application program interfaces embodied on a computer-readable 
medium for execution on a computer in conjunction with an application that 
interfaces with a handwriting recognition component, comprising: 

1 5 a first interface that receives a source handwriting context handle from an 

application and returns to the application a target handwriting context handle that 
is based on the source handwriting context handle; 

a second interface that receives a first handwriting context handle from 
an application that causes the handwriting recognition component to destroy the 

20 first handwriting context handle; 

a third interface that receives from an application an input handwriting 
context handle and an array of points representing a mouse stroke, and that 
causes the handwriting recognition component to add the array of points to a 
data structure represented by the input handwriting context handle; 

25 a fourth interface that receives from an application the input handwriting 

context handle from an application and that causes the handwriting recognition 
component to stop adding arrays of points to the data-structure represented by 
the input handwriting context handle; 



a fifth interface that receives from an application the input handwriting 
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context hand.e and t ha, causes ,he handw™ ing compone „, „ ^ fc 
stricture represented by the input handwriting C on,ex, handle 

a sixth interface tha, receives the input handwriting co'ntex, handle front 
he app„ca,,on and tha, returns to the applicat.on al leas , one ^ ^ 

hased on the amy of potms ,„ the handwriting recognition context- and 

a seventh tnterface that receives the inpu, handwnttng context handie and 
a context character ta, an apphcation and tha, cauaes the handwriting 
recognttton component ,„ interpret the atrays ofpoi„, s based on the context 



character. 



4. 



A computer system comprising: 



together CO """ 1 " :r C ° n ^" 1 ' * n,e """ 7 ° Pera,i Vdy «"*"«< 

an operating system exeenring inthe processor , sajd „ 
i ^ Having a positioning component; 

an application program running under the control of the operating 
system; and 

application program interfaces associated with the positioning 
component. said apphcation program interfaces being functional to allow the 
-0 apphcation program to cause the positioning component to send and receive data 
trom a positioning device. 



5- The computer system of claim 4, wherein the positioning dev.ce 
comprises a Global Positioning System (GPS) 

25 

^ The computer system of ciaim 5, wherein the GPS compnses an ApoMo 
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7. The computer system of claim 4, wherein the application program 
interfaces comprise: 

a first interface that receives a first device handle from an application, 
said first device handle referring to the positioning device, and that returns to the , 
5 application a status value indicating whether or not the positioning device was 
successfully closed; 

a second interface that returns a list of positioning devices to the 
application; and 



1 0 application and that returns to the application a second device handle 

representing the positioning device, said positioning device being placed in an 
open state. 



1 5 interfaces comprise: 

a fourth interface that receives a first handle to the positioning device and 
a first data type from an application and that returns a data value to the 
application based on the first data type; and 

a fifth interface that receives a second handle to the positioning device, a 
20 data buffer containing data to be sent to the positioning device, and a second data 
type from the application and that returns to the application a status indicating 
whether or not the data buffer was successfully sent to the positioning device. 

9. The computer system of claim 8, wherein the first data type is selected 
25 from the group consisting of: position, velocity, device state, time, accuracy 
station, device profile, configuration, settings, differential GPS status, and 
almanac. 



a third interface that receives a positioning device profile from an 



The computer system of claim 4, wherein the application program 
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10- The computer system of claim 8, wherein the second data type is se.ected 
from the group consisting of: position, velocity, device state, time, accuracy 
statton, device profile, configuration, settings, differential GPS status, and ' 
almanac. 



1 > The computer system of claim 4, wherein the application program 
interfaces comprise: 

a sixth mterface that receives a dev,ce handle to the postponing device a 
data type and a time penod from the application, and that causes the positioning 
component to retneve data from the posttiontng dev.ce once each time penod 
said retneved data based on the data type; and 

a seventh mterface that receives a second dev.ce handle to the positioning 
dev.ce and a data type from an application, and that causes the posit.on.ng 
component to stop retneving data of the type specified by the data type. 

12. The computer system of claim 4, wherem the applicatton program 
mterfaces further comprise an eighth mterface the returns to an application the 
quahty of service prov.ded by the positioning device. 

13- A set of apphcanon program interfaces embodied on a computer-readable 
medtum tor execution on a computer m conjunction with an application that 
maintains positioning data, comprising: 

a first interface that receives a first device handle from an application 
sa. first dev,ce handle referring to the positioning device, and that returns tothe 
apphcanon a status value indicating whether or not the positioning device was 
successfully closed; 

a second mterface that returns a list of positioning devices to the 
application; and 
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a third interface that receives a positioning device profile from an 
application and that returns to the application a second device handle 
representing the positioning device, said positioning device being placed in an 
open state. 



14. The set of application program interfaces of claim 13, wherein the 
application program interfaces further comprise: 

a fourth interface that receives a first handle to the positioning device and 
a first data type from an application and that returns a data value to the 
1 0 application based on the first data type; and 

a fifth interface that receives a second handle to the positioning device, a 
data buffer containing data to be sent to the positioning device, and a second data 
type from the application and that returns to the application a status indicating 
whether or not the data buffer was successfully sent to the positioning device. 



15. The set of application program interfaces of claim 14, wherein the first 
data type is selected from the group consisting of: position, velocity, device 
state, time, accuracy station, device profile, configuration, settings, differential 
GPS status, and almanac. 



1 6. The set of application program interfaces of claim 1 4, wherein the second 
data type is selected from the group consisting of: position, velocity, device 
state, time, accuracy station, device profile, configuration, settings, differential 
GPS status, and almanac. 



17. The set of application program interfaces of claim 13, wherein the 
application program interfaces further comprise: 

a sixth interface that receives a device handle to the positioning device, a 
data type and a time period from the application, and that causes the positioning 
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component to retneve data from the posttionmg dev.ee once each time penod, 
said retrieved data based on the data type; and 

a seventh interface that receives a second device handle to the positioning 
dev.ce and a data type from an appl.cat.on, and that causes the position^ 
component to stop retrieving data of the type spec.fied by the data type. " 

18. The set of application program interfaces of claim 13, wherein the 
application program interfaces further comprise an eighth interface the 
an application the quality of service provided by the positioning device. 



returns to 



1 9. A computer readable medium having stored thereon a data structure 
comprising: 

a first field comprising a data item indicating a position and a data item 
indicating a time that the data item indicating a position was set; 

a second field comprising almanac data received from a positioning 
device operably coupled to an embedded system; 

a third field comprising an indicator indicating whether the second field 
is initialized upon startup of the embedded system; 

a fourth field compnsing an indicator indicating whether the data item 
-Seating a position is initialized upon startup of the embedded system; and 
a fifth field comprising an indicator indicating whether the data item 
indicating a time is initialized upon startup of the embedded system. 

20. A computer readable medium having stored thereon a data structure 
25 comprising: 

a first field comprising a manufacturer name for a positioning device; 
a second field compnsing a name for the chip manufacturer and chip 
model of the positioning device; 
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a third field comprising a number of applications using the positioning 

device; 

a fourth field comprising the quality of data provided by the positioning 

device; 

5 a fifth field comprising a pointer to a data structure describing the next 

positioning device; and 

a sixth field identifying a communications port used by the positioning 

device. 

10 21. A computer readable medium having stored thereon a data structure 
comprising: 

a first field composing the state of a positioning device; and 
a second field comprising a time indicating when the first field was 
updated. 

15 

22. A computer readable medium having stored thereon a data structure 
comprising: 

a first field comprising a positioning device mode for a positioning 

device; 

20 a second field comprising an operational mode for the positioning device; 

a third field comprising a correction status for the positioning device; 
a fourth field comprising a time indicating when the first field, second 
field and third field were set; and 

a fifth field comprising a maximum age limit assigned to the positioning 

25 device. 

23. A computer readable medium having stored thereon a data structure 
comprising: 

a first field comprising a station number identifying a station; 
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a second field indicating whether the station identified by the first field is 
used during a predetermined data processing step that calculates a position; 
a third field comprising an elevation of the station; 
a fourth field comprising an azimuth value for the station; and 
a fifth field comprising the strength of the signal received from the 

station. 



A computer readable medium having stored thereon a data 



10 



. structure 
comprising: 

a first field comprising a position for a positioning device coupled to an 
embedded system; and 

a second field comprising a time when the position of the first field was 
acquired. 



15 25. A set of application program interfaces embodied on a computer-readable 
medium for execution on a computer in conjunction with an application that 
provides text output, comprising: 

a first interface that receives an application identifier, a notification 
interface, an identifier for the notification interface, a flag identifying a set of 
notifications to be sent to the notification interface, and a reference to a site 
information structure and that registers the application with a text-to-speech 
component; and 

a second interface that receives a buffer containing text, a priority flag 
indicating the type of text, and a buffer that contains text-to-speech control tags 
and that causes the text-to-speech component to convert the buffer containing 
text to audio output. 

26. The set of application program interfaces of claim 25, further comprising: 
a third interface that causes the text-to-speech component to stop playing 



20 
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the buffer containing text and to flush a set of pending text from a playback 
queue; 

a fourth interface that causes the text-to-speech component to pause 
playing the buffer containing text; and 
5 a fifth interface that causes the text-to-speech component to resume 

playing the buffer containing text. 

27. The set of application program interfaces of claim 25, further comprising: 
a sixth interface that returns a flag indicating the current speech status; 

1 0 a seventh interface that receives a first talking speed that causes the text- 

to-speech component to output text at the first talking speed; 
an eighth interface that returns a current talking speed; 
a ninth interface that receives a first voice identifier that indicates a voice 
to be used by the text-to-speech component; and 
15 a tenth interface that returns a second voice identifier that indicates the 

current voice used by the text-to-speech component. 

28. A set of application program interfaces embodied on a computer-readable 
medium for execution on a computer in conjunction with an application that 

20 manages at least one voice command menu, comprising: 

a first interface that receives a handle of a window associated with the at 
least one voice command menu and a flag indicating when the menu should be 
active in relation to a speech recognition status; 

a second interface that receives a list of command structures, each of said 
25 command structures describing a voice command, and that returns a number 
associated with a first voice command added to the at least one voice command 
menu; — 

a third interface that deactivates the at least one voice command menu; 

and 
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' a fourth interface that receives a number corresponding to a first voice 
command, a number of voice commands to remove and that removes the number 
of voice commands from the at least one voice command menu, said removal 
starting with the number corresponding to the first voice command 

5 

29. A set of application program interfaces embodied on a computer-readable 
medium for execution on a computer in conjunction with an application that 
manages a voice command menu, comprising: 

a first interface that receives an enablement parameter from an 
1 0 application, said enablement parameter operative to cause a voice recognition 
component to enable voice recognition when the enablement parameter has a 
first value and to disable voice recognition when the enablement parameter has a 
second value; and 

a second interface that returns a second parameter to the application, said 
second parameter operative to indicate that voice recognition is enabled when the 
second parameter has the first value and that voice recognition is disabled when 
the second parameter has the second value. 



15 



20 



25 



30. A set of application program interfaces embodied on a computer-readable 
medium for execution on a computer in conjunction with an application that 
manages a voice command menu, comprising: 

a first interface that receives a first voice command structure identifying a 

voice menu and a command string, said voice command structure having an 

association with a second application; 

a second interface that receives an identifier of a recognized 

command, a second voice command structure identifying a voice menu 

associated with the recognized voice command, a verification required flag, ; 

action data string, a list containing at least one recognized phrase of the 



voice 



an 
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recognized voice command, and a command string corresponding the recognized 
command; 

a third interface that is called when a spoken phrase is detected by a voice 
command component; and 
5 a fourth interface that receives a type of interference detected by the 

voice command component. 

31. A set of application program interfaces embodied on a computer-readable 
medium for execution on a computer in conjunction with an application that 

1 0 manages a voice command menu, comprising: 

a first interface that receives a menu identifier structure, said menu 
identifier structure comprising an application name and a state name, a language 
identifier structure and a mode flag from an application that causes a voice 
recognition system to create a voice command menu identified by the menu 

1 5 identifier structure; and 

a second interface that receives the menu identifier structure from an 
application and that causes the voice recognition system to delete the voice 
command menu identified by the menu identifier structure. 

20 32. A computer system comprising: 

a computer comprising a processor and a memory operatively coupled 
together; 

an operating system executing in the processor, said operating system having a 
speech-to-text component; 

25 an application program running under the control of the operating 

system; 

application program interfaces associated with the speech-to-text 
component, said application program interfaces operative to receive data from 
the application and send data to the application. 
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33. The computer system of claim 32, wherein the application program 
interfaces comprise: 

a first interface that receives an application identifier, a notification 
interface, an identifier for the notification interface, a flag identifying a set of 
notifications to be sent to the notification interface, and a reference to a site 
information structure and that registers the application with a text-to-speech 
component; and 

a second interface that receives a buffer containing text, a priority flag 
mdicanng the type of text, and a buffer that contains text-to-speech control tags 
and that causes the text-to-speech component to convert the buffer containing 
text to audio output. 



34. The computer system of claim 32, wherein the application program 
1 5 interfaces comprise: 

a third interface that causes the text-to-speech component to stop playing 
the buffer containing text and to flush a set of pending text from a playback 
queue; 

a fourth interface that causes the text-to-speech component to pause 
20 playing the buffer containing text; and 

a fifth interface that causes the text-to-speech component to resume 
playing the buffer containing text. 

35. The computer system of claim 32, wherein the application program 
25 interfaces comprise: 

a sixth interface that returns a flag indicating the current speech status; 
a seventh interface that receives a first talking speed that causes the text- 
to-speech component to output text at the first talking speed; 
an eighth interface that returns a current talking speed; 
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a ninth interface that receives a first voice identifier that indicates a voice 
to be used by the text-to-speech component; and 

a tenth interface that returns a second voice identifier that indicates the 
current voice used by the text-to-speech component. 

5 

36. A computer system comprising: 

a computer comprising a processor and a memory operatively coupled 
together; 

an operating system executing in the processor, said operating system having a 
1 0 voice recognition component; and 

an application program running under the control of the operating 

system; 

application program interfaces associated with the voice recognition component, 
said application program interfaces operative to receive data from the application 
1 5 and send data to the application. 

37. The computer system of claim 36, wherein the application program 
interfaces comprise: 

a first interface that receives a handle of a window associated with the at 
20 least one voice command menu and a flag indicating when the menu should be 
active in relation to a speech recognition status; 

a second interface that receives a list of command structures, each of said 
command structures describing a voice command, and that returns a number 
associated with a first voice command added to the at least one voice command 
25 menu; 

a third interface that deactivates the at least one voice command menu; 

and 

a fourth interface that receives a number corresponding to a first voice 
command, a number of voice commands to remove and that removes the number 
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of voice commands from the at least one voice command menu, said removal 
starting with the number corresponding to the first voice command. 

38. The computer system of claim 36, wherein the application program 
5 interfaces comprise: 

a first interface that receives an enablement parameter from the 
application, said enablement parameter operative to cause the voice recognition 
component to enable voice recognition when the enablement parameter has a 
first value and to disable voice recognition when the enablement parameter has a 
10 second value; and 

a second interface that returns a second parameter to the application, said 
second parameter operative to indicate that voice recognition is enabled when the 
second parameter has the first value and that voice recognition is disabled when 
the second parameter has the second value. 

15 

39. The computer system of claim 36, wherein the application program 
interfaces comprise: 

a first interface that receives from the application a first voice command 
structure identifying a voice menu and a command string, said voice command 
20 structure having an association with a second application; 

a second interface that receives an identifier of a recognized voice 
command, a second voice command structure identifying a voice menu 
associated with the recognized voice command, a verification required flag, an 
action data string, a list containing at least one recognized phrase of the 
recognized voice command, and a command string corresponding the recognized 
command; 

a third interface that is called when a spoken phrase is detected by the 
voice recognition component; and 



25 
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a fourth interface that receives a type of interference detected by the 
voice recognition component. 

40. The computer system of claim 36, wherein the application program 
5 interfaces comprise: 

a first interface that receives a menu identifier structure, said menu 
identifier structure comprising an application name and a state name, a language 
identifier structure and a mode flag from an application that causes a voice 
recognition system to create a voice command menu identified by the menu 
1 0 identifier structure; and 

a second interface that receives the menu identifier structure from an 
application and that causes the voice recognition system to delete the voice 
command menu identified by the menu identifier structure. 

15 41. A computer readable medium having stored thereon a data structure 
comprising: 

a first field comprising a command string for a voice command; 

a second field comprising a flag having values providing information 
about the voice command; 
10 a third field comprising a command identifier for the voice command; 

a fourth field comprising a description of an action performed in response 
to the voice command; and 

a fifth field comprising a category identifier for the voice command. 

5 42. A computer readable medium having stored thereon a data structure 
comprising: 

a first field comprising a recognition threshold for a voice recognition 
engine; 
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a second field comprising an identifier for an input audio device 
supplying input to the voice recognition engine; 

a third field comprising a flag indicating whether voice recognition is 
enabled; 

^ a fourth field comprising the name of a current microphone for the audio 

input device identified by the second field; 

a fifth field comprising the name of a current speaker that is the audio 
source; and 

a sixth field comprisng an identifier for a speech-recognition mode 

10 

43. A computer readable medium having stored thereon a data structure 
comprising: 

a first field comprising an identifier for an input audio device supplying 
input to a voice recognition engine; 

a second field comprising a flag indicating whether voice recognition is 
enabled; and 



15 



a third field comprising a baseline average talking speed for the voice 
recognition engine. 

20 44. A computer system comprising: 

a computer comprising a processor and a memory operatively coupled 
together; 

an operating system executing in the processor, said operating system having an 
out of memory module; 

25 application program interfaces associated with the out of memory 

module, said application program interfaces being functional to allow the 
operating system to cause the out of memory module to respond to a low 
memory condition. 
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45. The computer system of claim 44, wherein the application program 
interfaces comprise: 

a first interface that receives from the operating system a list of window 
structures that identify windows to be closed by the out of memory module; and 
5 a second interface called by the out of memory module that causes the 

operating system to determine if memory is critically low. 

46. A set of application program interfaces embodied on a computer-readable 
medium for execution on a computer in conjunction with an out of memory 

1 0 module of an operating system, comprising: 

a first interface that receives from the operating system a list of window 
structures that identify windows to be closed by the out of memory module; and 

a second interface called by the out of memory module that causes the 
operating system to determine if memory is critically low. 



47. A computer readable medium having stored thereon a data structure 
comprising: 

a first field comprising a handle representing a folder containing a local 
20 object and a remote object; 

a second field comprising a handle representing the local object; 

a third field comprising a handle the remote object; 

a fourth field comprising a name of the local object; 

a fifth field comprising a description of the local object; 
25 a sixth field comprising a name of the remote object; and 

a seventh field comprising a description of the remote object; and 
wherein during a predetermined data processing opeFation the fourth, fifth, sixth 
and seventh fields are displayed. 
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48. A computer readable medium having stored thereon a data structure 
comprising: 

a first field comprising an object type name; 

a second field comprising at least one indicator describing a file system 
5 object, said indicators including a changed indicator and a deleted indicator; 
a third field comprising an identifier for a file system object; 
a fourth field comprising a count of a number of file system object 
identifiers that are to be replicated if the changed indicator is set, otherwise 
comprising a count of a number of file system object identifiers in a list of 
1 0 changed objects if both the changed indicator and the deleted indicator are not 
set; and 

a fifth field comprising a count of a number of deleted object identifiers 
that are to be replicated if the deleted indicator is set, otherwise comprising a 
count of a number of file object identifiers in a list of unchanged objects if both 
1 5 the changed indicator and the delete indicator are not set. 



49 A computer readable medium having stored thereon a data structure 
comprising: 

a first field comprising the name of an object type; 

a second field comprising a number of existing objects having the object 
type named in the first field; and 

a third field comprising a timestamp, said timestamp indicating a last 
time that an object having the object type named in the first field was modified. 



20 
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